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THE NORTH AMERICAN GEASTERS. 
BY A, P. MORGAN.. 


HE Geasters are the most beautiful and attractive of the 

puff-balls, yet they seem not to be well understood. Most of 
them grow in woods about old stumps and rotten logs; others 
grow among the old leaves, and are found expanded on their 
surface ; G. mintmus grows in meadows and grassy lands. 

They begin in a globose or ovoid form with a pointed apex ; 
they make a slow growth just beneath the surface of the ground 
or under the leaves, often remaining closed for a long time; 
finally, with abundant rains in late summer or early autumn, 
they expand their segments and lift their puff-balls into the 
air. They dry up quickly and disappear with the clearing 
weather, so that specimens must be secured promptly after they 
have expanded. G. Limbatus, however, with us is found very late 
in autumn and during the mild rainy weather in winter. 

The species are more or less gregarious in habit, though 
some of them often occur singly. I have found more than twenty 
of the great G. triplex in one nest together. G. saccatus is found 
commonly scattered about upon the leaves, sometimes in great 
numbers ; its mycelial threads run out over their surface from the 
little eggs., 

Several of the species appear to be generally distributed, as 
G. limbatus, minimus, fimbriatus, saccatus, hygrometricus, and 
when the species are better known it is quite likely others will be 
found in every part of the country. G. fornicatus, radicans, rufes- 
cens are southern in their range. The beautiful G. wmdilicatus 
has been found only in New Jersey by Mr. Ellis; it is No. 110, 
G. mammosus Chev., of the N. A. Fungi, but this is not possible 
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on account of the size of the spores, which in the latter are 
.oug™™: G. dryanti is reported from New York by Professor 
Peck. G. fibrillosus grows in Pennsylvania and Carolina. G. 
linkii does not appear to have been recorded since the time of the 
great de Schweinitz. G. triplex grows abundantly about Cin- 
cinnati, and Mr. Foerste found it near Detroit. G. striatus, vittatus, 
lageneformis have been found only in the Miami valley, but the 
two latter appear to me to be only fairly marked forms of G. sac- 
catus, and will probably be found along with it elsewhere. 

Our G. “imbatus is the G. multifidum DC., of the Scottish 
cryptogamic flora and on the cover of Grevillea ; but the G. dim- 
batus of Grevillea, Vol. 11, Plate xvi, must be something else. 
The wonderful G. coljformis Pers, with many pedicels and numer- 
ous mouths, has not yet been found in this country. _ 

Geaster Mich., Earth Star—Receptacle double, consisting of 
an outer and an inner peridium, growing separately and per- 
sistent. Outer peridium fleshy-coriaceous, thick, »stellately 
divided into several segments; inner peridium papyraceous, de- 
hiscing by a mouth at the apex; spores globose, brown, mostly 
echinulate. 

I. FornNICcATI. 

Outer peridium double, separating 
into an outer and an inner coat. 

1. G. fornicatus Fr.—Inner coat 
vaulted, the segments reflexed; 
inner peridium  pedicellate, the 
mouth conic-striate (Fig. 1). 

The two coats of the outer per- 
idium separate even to the tips of 
the segments; the outer coat re- 
mains firmly attached to the soil 
while the inner becomes vaulted 
over it by the bending backward of 
its segments; the inner peridium 
is thus uncovered and lifted on 
high upon its pedicel. Segments 
4-5, rarely more; inner peridium 
subglobose or depressed, more or 
less contracted at the base; the 
mouth always prominent conic 

cylindric, 14-1 inch in diameter ; spores .0035-.0040"™ 
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2. G. radicans B. & C.—Inner coat vaulted, the segments re- 
flexed; inner peridium subpedicellate, the mouth ciliate, fimbriate. 

The inner coat is lifted up and vaulted on the tips of the outer 
coat as in G. fornicatus. The outer peridium arises out of root- 
ing fibers ; inner peridium reddish, very shortly pedicellate, about 
34 of an inch in diameter; the mouth silky as in G. fimbriatus. 

3. G. triplex Jungh.—Inner coat detached about the middle 
and forming a cup; inner peridium sessile, the mouth ciliate- 
fimbriate (Fig. 2). 


In this species the inner coat is not separated at the base 
or on the upper portion of the segments, but simply breaks 
away enough to forma cup about the inner peridium, Outer 
peridium 4-6-parted, the segments revolute; inner peridium pal- 
lid, globose or depressed, 34-11% inches in diameter; spores 
.0050-.005 5™™ 

2. STRIATI. 

Outer peridium single, multipartite, the segments revolute ; inner 
peridium subsessile, the mouth sulcate-plicate. 

4. G. striatus DC.—Inner peridium subpedicellate; the mouth 
prominent, conic, sulcate-striate 
(Fig. 3). 

Segments of the outer perid- 
ium 7-9, nearly equal, acumi- 
nate; pedicel various, often very 
short. Inner peridium globose, 
smooth or at first punctulate, 
umber-brown, %-34 of an inch 
in diameter ; the mouth promi- 
nent, plicate; spores .0035- 

,0040™ 
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5. G. umbilicatus Fr—Inner peridium sessile; the mouth pli- 
cate-striate, in a compressed margin- 
ate disk (Fig. 4). 
Segments of the outer peridium 
7-10, unequal, sublanceolate. Inner 
peridium globose or depressed glo- 
bose, blackish umber, about % an 
inch in diameter; the mouth conic, 
plicate-striate, in a circular depressed 
marginate umbilicus; spores .0035-.0040™™ 


3. LimpatTi. 
Outer peridium single, expanded, multifid ; inner peridium pedi- 
cellate. 
6. G. bryantit Berk.—Inner peridium pedicellate, the pedicel 
with a circumscissile sheath; mouth conic, sulcate-plicate 


(Fig. 5). 


Outer peridium concave or vaulted underneath the base; seg- 
ments 8-10, unequal, acute, inflexed at the apex; a tubular 
sheath surrounds the pedicel, which bursts as the plant expands, 
the upper part remaining as a ring about the summit of the pedi- 
cel. Inner peridium subglobose, brown, 34-1 inch in diameter, 
the mouth prominent, conic, plicate ; spores .0040-.0045™™ 

7. G. limbatus Fr.— Inner peridium pedicellate, the pedicel 
solid; mouth depressed, subacute, fimbriate pilose (Fig. 6). 

The outer peridium is concave or vaulted, and the segments 
inflexed as in G. dryantii, but there is no tubular sheath about the 
pedicel ; the pedicel is short, a little thickened upward, passing 
into the inner peridium. Inner peridium subglobose, brownish, 
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often constricted above base so as to form a circular groove, 
34-1 inch in diameter; spores .0040-.0045"™" 


8. G. minimus Schw.—lInner peridium subpedicellate, white ; 
the mouth plano-conic, ciliate (Fig. 7). 
Outer peridium with a vaulted base, white be- 
neath; the segments 7-9, “elegantly revolute,” 
brownish where they touch the soil, with an ex- 
panse of about ¥% an inch. Inner peridium ovoid 


with a plane base, glabrous, pure white, about 1 of an inch in 
diameter ; spores .0040-.0045™"" 


4. FImpRIATI. 


Outer perilium multifid, the segments revolute ; inner peridium 
sessile, the mouth ciliate-fimbriate. 
9. G. fimbriatus Fr.— Inner peridium globose or depressed 
globose; the mouth inde- 
terminate, piloso-fimbriate 
(Fig. 8). 
Segments of the outer 
peridium 6-8, equal, acute, 
flaccid, the superior strat- 
um receding. Inner per- 
idium wanting the paler 
circle in which the deter- 
minate mouth of other 
species is situated, 34-1 
inch in diameter ; spores .0030-.0035™™: 
10. G. vittatus Kalch.—Lower surface of the segments longi- 
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tudinally rimose, so as to appear white-vittate ; inner peridium 
globose or depressed globose, the mouth determinate. 

Outer peridium vaulted at the base; the segments 6-9, regu- 
lar, long acuminate, the inferior side subglabrous, alutaceous; 
the vitta simple, linear, somewhat parallel, 14-3 of an inch in 
diameter ; spores .0030-.0035™™ 


11. G. saccatus Fr—Outer peridium saccate; inner peridium 
globose or depressed glo- 
bose, the mouth determi- 
nate (Fig. 9). 

The outer peridium has 

a roe-shaped base inclosing 

the inner as in a cup; the 

outer cuticle hasa leathery 

softness as well as color; 

segments 6-9, from a 

rather broad base tapering 

to a long and narrow point, 

more or less erected or inflexed in dryness. Inner peridium pal- 

lid or brownish, %-34 of an inch in diameter ; spores .0030- 


12. G. lageneformis Vitt—Inner peridium ovoid, the mouth 
determinate ; spores smooth (Fig. 

10). 
Segments of the outer perid- 
ium 6-9, nearly equal, ovate, 
ih | acuminate, the inner stratum re- 
MWA \\) ceding. Inner peridium pallid or 
®\\})}// brownish, %4 an inch or less in 
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5. DENTATI. 
Outer peridium multifid, the seg- 
ments revolute ; inner peridium sessile, the mouth dentate. 

13. G. rufescens Pers.—Inner peridium subovoid, tRe mouth 
determinate (Fig. 11). 

Exterior peridium firm persistent, at first saccate, at length all 
resolute. Exceedingly variable in size; a rufous color prevails 
in the flesh of the segments and the inner peridium; spores 
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6. HyGROMETRICI. 
Segments of the outer peridium becoming rigid and inflexed ; 
inner peridium sessile, the mouth lacerate, 
14. G. hygrometricus Pers—Outer peridium multipartite, thick, 
glabrate ; inner peridium subreticulate (Fig. 12). 


Outer peridium exceedingly thick and rigid; externally canes- 
cent, somewhat woody ; lined inside by a stratum, thick, subdis- 
crete, brownish, waxy, cracked when dry. Inner peridium scurfy 
or reticulate, brown then canescent, 34-1 inch in diameter ; 
spores large, .008-.010™™ 

15. G. fbrillosus Schw.—Outer peridium multipartite, exter- 
nally fibrillose-scaly ; inner peridium smooth. 

Related to the preceding, but the segments more numerous, 
acuminate, externally often elegantly areolate, with fibrils, rufes- 
cent within. Inner peridium not reticulate, subglobose. It is 
said to be about two inches broad when expanded. 


1884 ] 969 
a 4 
WA 
Fig. 11. 
A. 
f 
\ 
ZN 
f HN i) 
WY 7, 
\) A 
Fig. 12, 


970 On Catagenesis. [ October, 


16. G. inkit Spreng.—Both the inner and outer peridia at first 
fleshy then rigid and multifid. 

Schweinitz found this species not rare in Pennsylvania; he de- 
clares it does not belong to the Geasters and gives it as Actino- 
dermium sternbecki Spf. He says it frequently grows czspi- 
tosely, 3-4 individuals connected by roots; the expanded seg- 
ments sometimes attain a breadth of more than half a foot. It 
must be a remarkable fungus. 


——:0:—— 


ON CATAGENESIS:.! 
BY E. D. COPE. 
I. THE Evo.uTion OF ORGANISMS. 


HE general proposition that life has preceded organization in 

the order of time, may be regarded as established. It fol- 
lows necessarily from the fact which has been derived from pale- 
ontological investigation, that the simple forms have, with few 
sporadic exceptions, preceded the complex in the order of ap- 
pearance on the earth. The history of the lowest and simplest 
animals will never be known on account of their perishability ; 
but it is a safe inference from what is known, that the earliest 
forms of life were the rhizopods, whose organization is not even 
cellular, and includes no organs whatever. Yet these creatures 
are alive, and authors familiar with them agree that they display, 
among their vital qualities, evidences of some degree of sensi- 
bility. 

The following propositions were laid down by Lamarck, as 
established by facts known to him, in 1809 :? 

1. “In every animal which has not passed the term of its 
development, the frequent and sustained employment of an organ, 
gradually strengthening it, develops and enlarges it, and gives it 
power proportional to the duration of its use; whilst the constant 
disuse of a like organ insensibly weakens it, deteriorates it, pro- 
gressively reduces its functions, and finally causes it to disappear. 

u. “All that nature acquires or loses in individuals, through 
the influence of circumstances to which the race has been exposed 

1 An address delivered before the Biological Section of the American Association 
for the Advancement of Science, at Philadelphia, September 4th, 1884, by E D. 
Cope, vice-president. 

? Philosophie Zodlogique, Pt. 1, p. 235 (Edit. 1830). 
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for a long time, either by the predominant ues of an organ or by 
the disuse of such part, she preserves by generation among new 
individuals which spring from it, provided the acquired changes 
be common to both sexes or to those which produce new indi- 
viduals.” 

The same proposition was previously enunciated by Lamarck 
in the following condensed form (Recherches sur les Corps vivans, 
p. 50): 

“It is not the organ, that is, the nature and form of the parts 
of the body, which have given origin to its habits and peculiar 
functions, but it is, on the contrary, its habits, its manner of life, 
and the circumstances in which individuals from which it came 
found themselves, which have, after a time, constituted the form 
of the body, the number and character of its organs, and the 
functions which it possesses.” 

Several years ago, not having read Lamarck, I characterized 
the above hypothesis as the “ law of use and effort,’”' and I have 
subsequently formulated the sodus operandi of this law into two 
propositions. The first of these is, that animal structures have 
been produced, directly or indirectly, by animal movements, or 
the doctrine of kzxetogenesis ; the second is, that as animal move- 
ments are primitively determined by sensibility, or consciousness, 
that consciousness has been, and is, one of the primary factors in 
the evolution of animal forms. This is the doctrine of archesthe- 
tism. The doctrine of kinetogenesis is implied in the speculations 
of Lamarck in the following language (Philosophie Zodlogique, 
Ed. 1830, p. 239): “With regard to the circumstances which 
[nature] uses every day to vary that which she produces, one can 
say that they are inexhaustible. The principal arise from the 
influence of climates; from diverse temperatures of the atmos- 
phere and of the environment generally; from diversity of loca- 
tion; from habits, the most ordinary movements, and most fre- 
quent actions,” &c. The influence of motion on development is 
involved in Spencer’s theory of the origin of vertebrz by strains ;? 
and I have maintained the view that the various agencies in pro- 
ducing change mentioned by Lamarck are in the case of animals, 
simply stimuli to motion? The immediate mechanical effect of 


1 Method of Creation, Proceedings American Philosophical Society, 1871, p. 247. 

*Principles of Biology, I, p, 195. 

5On the Relation of Animal Motion to Animal Evolution, AMERICAN NATURAL- 
IST, Jan., 1878. 
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motion on animal structure has been discussed in papers by 
Ryder, Hyatt, Clevenger and myself, and I have cited the evj- 
dence of vertebrate paleontology as conclusively proving such: 
an effect.” 

The object of the present paper is to pursue the question of 
the relation of sensibility to evolution, and to consider some of 
the consequences which it involves. It is scarcely necessary 
to observe that in the eaily stage which the subject presents at 
the present time, I can only point out the logical conclusions 
derivable from facts well established rather than any experimental 
discoveries not already known. And I will say here to those who 
object to the introduction of metaphysics into biology, that they 
cannot logically exclude the subject. As in one sense a function 
of nervous tissue, mind is one of the functions of the body. Its 
phenomena are everywhere present in the animal kingdom. 
Moreover, when studied in the inductive, @ posterior? method, 
metaphysics is an exact science. As Bain observes, it is a good 
deai easier to foretell the actions of a man than those of the 
weather. It is only want of familiarity with the subject which 
can induce a biologist to exclude the science of mind from the 
field. 

For the benefit of those who are not familiar with the doctrine 
of archzsthetism,? I give an outline of its implications. In the 
first place the hypothesis that consciousness had played a leading 
part in evolution would seem to be negatived by the well known 
facts of reflex action, automatism, etc., where acts are often un- 
consciously performed, and often performed in direct opposition 
to present stimuli. But while it is well understood that these 
phenomena are functions of organized structure, it is believed 
that the habits which they represent were inaugurated through 
the immediate agency of consciousness. It is not believed that 
a designed act can have been performed for the first time’ without 
consciousness on the part of the animal, of the want which the 
act was designed to relieve or supply. This opinion accords with 
our knowledge of ourselves, and by irresistible inference, with our 
belief regarding other animals. From such familiar observation 
we also know that so soon as a movement of body or mind has 

1 The Evidence for Evolution in the History of the Extinct Mammalia, Am. Ass. 
Adv. Sci., 1883, p. 32. 

2 AMERICAN NATURALIST, 1882, p. 454. 


’ The same view is expressed by Ribot, Diseases of the Will, p. 38 (Humboldt, 
Libr). 
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been acquired by repetition, consciousness need no longer accom- 
pany the act. The act is said to be automatic when performed 
without exertion, either consciously or unconsciously, and in those 
functions now removed from the influence of the unconscious mind, 
such acts are called reflex. The origin of the acts is, however, 
believed to have been in consciousness, not only for the reasons 
above stated, but also from facts of still wider application. The 
hypothesis of archesthetism then maintains that consciousness as 
well as life preceded organism, and has been the primum mobile 
in the creation of organic structure. This conclusion also flows 
from a due consideration of the nature of life. I think it posstbbe 
to show that the true definition of life is, energy directed by senst- 
bility, or by a mechanism which has originated under the direction 
of sensibility. If this be true, the two statements that life has 
preceded organism, and that consciousness has preceded organ- 
ism are coéqual expressions. 


II. Consciousness, ENERGY, AND MATTER. 

Regarding for the time being the phenomena of life as energy 
primitively determined by consciousness, let us look more closely 
into the characteristics of this remarkable attribute. That con- 
sciousness, and therefore mind, is a property of matter, is a neces- 
sary truth, which to some minds seems difficult of acceptance. 
That it is not an attribute of all kinds of matter is clear enough, 
but to say that it is not an attribute of any kind of matter is to 
utter an unthinkable proposition. To my mind the absence of 
tridimensional matter is synonymous with nothingness or abso- 
lute vacuity. To say that phenomena have a material basis, is for 
me only another way of saying that they exist. It being granted 
then that consciousness is an attribute of matter, or a certain 
behavior of matter, it remains to trace its relation to energy, 
which is here used in the sense of motion. Consciousness is 
clearly not one of the known so-called inorganic forces. Objects 
which are hot, or luminous, or sonorous, are not, as is well 
known, on that account conscious. Consciousness is not then a 
necessary condition of energy. On the other hand, in order to 
be conscious, bodies must possess a suitable temperature, and 
must be suitably nourished. So energy is a necessary condition 
of consciousness. For this reason some thinkers regard con- 
sciousness as a form or species of energy. For my own part, in 
classification, I prefer to keep very different things apart. To 
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classify consciousness with heat, light, sound, &c., does violence 
to my sense of fitness and to all proper definitions. This is well 
shown by Professor Clifford in the following passage: “ It will 
be found excellent practice in the mental operations required by 
this doctrine, to imagine a train the forepart of which is an engine 
and three carriages linked with iron couplings, and the hind part 
three other carriages linked with iron couplings ; the bond be- 
tween the two parts being made out of the sentiments of amity 
subsisting between the stoker and the guard.” This satire, 
whether intentionally or not on the part of its learned author, 
expresses at once the distinctive character of consciousness 7m esse 
and the impossibility of dissociating it from energy 2 posse. For 
it is sufficiently clear that while the conscious feelings of the 
stoker and the guard could dy themselves do nothing for the train, 
such a state is essential to the energy displayed by them when 
they are at work for its benefit. We all understand the absurdity 
of such expressions as the equivalency of force and matter, or 
the conversion of matter into force. They are not, however, 
more absurd than the corresponding proposition more frequently 
heard, that consciousness can be converted into energy, and vice 
versa. 

The energetic side of consciousness, however, may be readily 
perceived by a little attention to its operations. Acts performed 
in consciousness involve a greater expenditure of energy than the 
same acts unconsciously performed. The difficulty of a given piece 
of labor is in direct proportion to its novelty ; that is, is in direct 
proportion to the amount of endeavor we use in its performance. 
This is another way of saying that the labor is directly as the 
consciousness involved. Another evidence of the dynamic char- 
acter of consciousness is its exclusive and therefore complemen- 
tary character. Two opposite emotions cannot occupy the mind 
at the same moment of time. An emotion excludes all high in- 
tellectual work, and vice versa. 

But there is no fact with which we are more familiar than that 
consciousness in some way determines the direction of the energy 
which it characterizes. The stimuli which affect the movements of 
animals at first only produce their results by transmission through 
the intermediation of consciousness. Without consciousness, edu- 
cation, habits, and designed movements, would be impossible. So 


1 Scientific Basis of MSrals, Humboldt Library Ed., p. 21. 
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far as we know, the instinct of hunger, which is at the foundation 
of animal being, is a state of consciousness in all animals. This 
incontestible fact is overlooked by the materialists properly so- 
called. 

On the other hand, as consciousness is an attribute of matter, 
it is of course subject to the laws of necessity to which matter 
and energy conform. For instance, it cannot cause two solid 
bodies to occupy the same space at the same time, nor can it add 
one body to one body and thus make three bodies. No more 
can it make ten foot pounds of energy out of five foot pounds of 
energy, and it cannot abolish time more than it can annihilate 
space. These are fundamental truths which are overlooked by a 
majority of mankind. Moreover, nothing is more common than 
to hear life or mind spoken of as though it of itself is a “ sub- 
stance,” and not as it should be as an attribute or condition of 
substance or matter. . 

What is then the immediate action of consciousness in direct- 
ing energy into one channel rather than another? To take an 
illustration: Why, from a purely mechanical point of view, is the 
adductor muscle of the right side of the horse’s tail contracted 
to brush away the stinging fly from the right side of the horse’s 
body rather than the left adductor muscle? Why was the con- 
traction-provoking energy deflected in to the right interspinal 
motor nerves rather than into those of the left side? Why is the 
ear of the horse turned forwards to catch the sound in front of 
him and backwards to gather the sound coming from behind ? 
The first crude thought is, that consciousness supplies another 
energy which turns aside the course of the energy required to 
produce the muscular contraction; either as the man with the 
rein in his hand turns aside the horse’s head, or as the shield he 
holds deflects a moving body. But consciousness, per se, that is, 
regarding it in its proper and distinctive definition, is not itself a 
force (— energy). . How then can it exercise energy? Certainly 
no more than the bare goodwill of the train hands can puil the 
train. Such an explanation is to admit the possibility of making 
something out of nothing. 


III. THe RETROGRADE METAMORPHOSIS OF ENERGY. 


The key to many weighty and mysterious phenomena lies in 
the explanation of the so-called voluntary movements of animals. 
I say “so-called,” because true will is not at all involved in 
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the question. I mean the acts directed by consciousness, the 
acts which would not take place at all if the animal were 
unconscious. That there are many such acts you well know, 
The explanation can only be found in a simple acceptance of the 
fact as it is, in the thesis, that exergy can be conscious. If true, 
this is an ultimate fact, neither more nor less difficult to compre- 
hend than the nature of energy or matter in their ultimate analy- 
ses. But how is such a hypothesis to be reconciled with the 
facts of nature, where consciousness plays a part so _ infinitesi- 
mally small? The explanation lies close at hand, and has already 
been referred to. Energy become automatic is no longer conscious, 
or is about to become unconscious. That this is the case is mat- 
ter of everyday observation on ourselves and on other animals, 
What the molecular conditions of consciousness are, is one of 
the problems of the future, and for us a very interesting one. 
One thing is certain, the organization of the mechanism of hab- 
its is its enemy. Jt zs clear that in animals, energy, on the loss of 
consciousness, undergoes a retrograde metamorphosis, as it does 
later in the history of organized beings on their death. This loss 
of consciousness is first succeeded by the so-called involuntary 
and automatic functions of animals. According to the law of 
catagenesis, the vegetative and other vital functions of animals 
and plants are a later product of the retrograde metamorphosis 
of energy. With death, energy falls to the level of the polar 
tensions of chemism, and the regular and symmetrical movements 
of molecules in the crystallization of its inorganic products. Let 
us now trace in more detail the energies displayed by animals 
and plants. 

It has been already advanced (see page 971) that the phenom- 
ena of growth-force, which are especially characteristic of living 
things, originated in the direction given to nutrition by conscious- 
ness and by the automatic movements derived from it. There 
remain, however, some other phenomena which do not yield so 
readily to this analysis. . These are: first, the conversion by ani- 
mals of dead into living protoplasm; second, the conversion of 
inorganic substances into protoplasm by plants; and third, the 
manufacture of the so-called organic compounds from the inor- 
ganic by plants. To these points we may return again. It is 
also well known that living animal organisms act as producers, by 
conversion, of various kinds of inorganic energy, as heat, light, 
sound, electricity, motion, etc. It is the uses to which these 
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forces are put by the animal organism, the evident design in the 
occasion of their production, that gives them the stamp of organic 
life. We recognize the specific utility of the secretions of the 
glands, the appropriate distribution of the products of digestion, 
and adaptation of muscular motion to many uses. The increase 
of heat to protect against depression of temperature; the light to 
direct the sexes to each other; the electricity as a defence against 
enemies; display unmistakably the same utility. We must not 
only believe that these functions of animals were originally used 
by them, under stimulus, for their benefit, but if life preceded 
organism, that the molar mechanism which does the work, has 
developed as the result of the animal’s exertions under stimuli. 
This will especially apply to the mechanism for the production of 
motion and sound. Heat, light, chemism and electricity doubt- 
less result from molecular aptitudes inherent in the constitution 
of protoplasm. But the first and last production of even these 
phenomena is dependent on the motions of the animal in obtain- 
ing and assimilating nutrition. For without nutrition all energy 
would speedily cease. Now the motion required for the obtain- 
ing of nutrition has its origin in the sensation of hunger. So 
even for the first steps necessary to the production of inorganic 
forces in animals, we are brought back to a primitive con- 
sciousness. 

To regard consciousness as the primitive condition of energy, 
contemplates an order of evolution in large degree the reverse of 
the one which is ordinarily entertained. The usual view is, that 
life is a derivative from inorganic energies as a result of high or 
complex molecular organization, and that consciousness (=sen- 
sibility) is the ultimate outcome of the nervous or equivalent 
energy possessed by living bodies. The failure of the attempts 
to demonstrate spontaneous generation, will prove, if continued, 
fatal to this theory. Nevertheless the order cannot be absolutely 
reversed. Such a proceeding is negatived by the facts of the 
necessary dependence of the animal kingdom on the vegetable, 
and the vegetable on the inorganic for nutrition, and consequently 
for existence. So the animal organism could not have existed 
prior to the vegetable, nor the vegetable prior to the mineral. 
The explanation is found in the wide application of the “ doctrine 
of the unspecialized,”! so clearly demonstrated by palzontology. 


1 The term specialized, introduced into biology by Professor Dana, has been used 
in connection with energy in creation by the author, Penn Monthly, 1875, p. 569. 
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From this point of view creation consists in specialization, an 
expression which describes the specific action of the general 
principle described by Spencer as the conversion of the homo- 
geneous into the heterogeneous. To be more explicit, it con- 
sists of the production of mechanism out of no mechanism, of 
different kinds of energy out of one kind of energy. The mate. 
rial basis of consciousness must then be a generalized substance 
which does not display the more automatic and the polar forms 
of energy. From a physical standpoint protoplasm is such a 
substance. Its instability indicates weakness of chemical energy 
also, which suggests that the complexity of its molecule may be 
due to some form of energy not properly chemical. The readi- 
ness with which it undergoes retrograde metamorphosis shows 
that it is not self-sustaining, and furnishes a good illustration of 
creation of specialized substances by a running down in the scale 
of being. Loew and Bokorny' suggest that “the cause of the 
living movements in protoplasm is to be sought for in the intense 
atomic movements, and therefore easy metamorphosis of its 
aldehyde groups of components;” the molecular movements 
becoming molar, to use the language of Lester Ward. The posi- 
tion which I now present requires the reversal of the relations of 
these phenomena. Generalized matter must be supposed to be 
capable of more varied molecular movements than specialized 
matter, and it is believed that the most intense of all such move- 
ments are those of brain tissue in mental action, which are fur- 
thest removed of all from molar movements. From this point 
of view, when molar movements are derived from molecular 
movements, it is by a process of running down of energy, not of 
elevation; by an increase of the distance from mental energy, 
not an approximation to it. 

The fact that the physical basis of consciousness is composed 
of four substances, which are respectively a monad, a dyad, a 
triad and a tetrad, doubtless has something to do, as I have sug- 
gested,” with its exhibition of this remarkable attribute. It might 
be supposed that the presence of carbon had the effect of restrain- 
ing the chemical and physical molecular tendencies of the three 
other substances. From this standing-ground we may imagine 


1 Die Chemische Kraftquelle in Lebenden Protoplasma, von O. Loew u. T. Bo- 
korny, Munich, 1882, 1. 


2 Penn Monthly, 1875, p. 574. 
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that other substances besides protoplasm might support conscious- 
ness and life. In other parts of the universe, other substances 
they would have to be, if consciousness exist there. 

The manner in which protoplasm is made at the present time 
is highly suggestive. It is manufactured by living plants out of 
inorganic matter, the hydrogen, carbon, nitrogen and oxygen 
contained in the atmosphere and in the earth. As dead plants 
will not perform this function, this action is regarded as in some 
way due to the presence of life. The energy peculiar to living pro- 
toplasm, and derived primarily in part only from the sun’s rays, 
directs energy so that the complex molecular aggregation proto- 
plasm is the result. This is the only known method of manufac- 
ture from inorganic matter, of this substance. The first piece of 
protoplasm had however no paternal protoplasm from which to 
derive its being. The protoplasm-producing energy must, there- 
fore, have previously existed in some form of matter not proto- 
plasm. This is also suggested by the fact that it really antagonizes 
the chemical forces, and might be called, from this fact, axtichem- 
ism. The protoplasm-sustaining energy of animal protoplasm 
may be a less energetic derivative, or vice versa. Yn terms of the 
theory of catagenesis, the plant life is a derivative of the primi- 
tive life, and it has retained enough of the primitive quality of 
self-maintenance to prevent it from running down into forms of 
energy which are below the life level; that is, such as are of the 
inorganic chemical type, or the crystalline physical type. A part 
of the energy does so run down, as can be seen in the few auto- 
matic movements of plants, and the phosphorescence of some. 
Also symmetrical crystals are made by some. But M. Pasteur 
has shown! that whenever the crystals are of the organic type, 
7, €., contain carbon, they are not symmetrical but are unilateral, 
or, as he terms them, dissymmetrical. This indicates that the 
presence of carbon has restrained, a little, the absolute symmet- 
rical automatism of the formative force. 


IV. OriGIn oF LIFE ON THE EarTH. 


If then some form of matter other than protoplasm has been 
capable of sustaining the essential energy of life, it remains for 
future research to detect it, and to ascertain whether it has long 
existed as part of the earth’s material substance or not. The 


® Revue Scientifique, 1884, Jan., p. 2. 


VOL. XVIII.—NO. X. 62 
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heat of the earlier stages of our planet may have forbidden its 
presence, or it may not. If it were excluded from the earth in 
its first stages, we may recognize the validity of Sir William 
Thomson’s suggestion that the physical basis of life may have 
reached us from some other region of the cosmos by transporta- 
tion on a meteorite. If protoplasm in any form were essential to 
the introduction of life on our planet, this hypothesis becomes a 
necessary truth. Here let me refer to the fact that hydrocar- 
bonaceous substances have been discovered in meteorites. Here 
also the remarkable discovery of Huggins claims attention.) This 
veteran spectroscopist has detected the lines of some hydrocar- 
bon vapor in the spectra of interplanetary spaces. The signifi- 
cance of this discovery is at once perceived if we believe that 
hydrocarbons are only produced under the direction of life. 
Granting the existence of living protoplasm on the earth, there 
is little doubt that we have some of its earliest forms still with us, 
From these simplest of living beings both vegetable and animal 
kingdoms have been derived. But how was the distinction be- 
tween the two lines of development, now so widely divergent, 
originally produced? The process is not difficult to imagine. 
The original plastid dissolved the salts of the earth and appro- 
priated the gases of the atmosphere and built for itself more pro- 
toplasm. Its energy was sufficient to overcome the chemism 
that binds the molecules of nitrogen and hydrogen in ammonia, 
and of carbon and oxygen in carbonic dioxide. It apparently 
communicated to these molecules its own method of being, and 
raised the type of energy from the polar non-vital to the adaptive 
vital by the process. Thus it transformed the dead mineral 
world, perhaps by a process of invasion, as when a fire com- 
municates itself from burning to not burning combustible material. 
Thus it has been doing ever since, but it has redeposited some of 
its gathered stores in various non-vital forms. Some of these are 


1 See address of C. W. Siemens, Prest. British Ass. Adv. Science, 1882; ature, 
1882, p. 400. 


2Says Mr. S. F. Peckham (American Journal of Science and Arts, 1884, p. 105), 
on the origin of bitumens: “These chemical theories [of the origin of bitumen] 
are supported by great names, and are based upon very elaborate researches, but 
they require the assumption of operations nowhere witnessed in nature or known to 
technology. * * In the chemical processes of nature complex organic compounds 
pass to simpler forms, of which operation marsh gas, like asphaltum, is a resultant 
and never the crude material upon which decomposing forces act.” 
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in organic forms, as cellulose; others are crystals imprisoned in 
its cells; while others are amorphous, as waxes, resins and oils. 
But consciousness apparently early abandoned the vegetable line. 
Doubtless all the energies of vegetable protoplasm soon became 
automatic. The plants in general, in the persons of their protist 
ancestors, soon left a free-swimming life and became sessile. 
Their lives thus became parasitic, more automatic, and in one 
sense degenerate. 

The animal line may have originated in this wise. Some indi- 
vidual protists, perhaps accidentally, devoured some of their fel- 
lows. The easy nutrition which ensued was probably pleasura- 
ble, and once enjoyed was repeated, and soon became a habit. 
The excess of energy thus saved from the laborious process of 
making protoplasm was available as the vehicle of an extended 
consciousness. From that day to this, consciousness has aban- 
doned few if any members of the animal kingdom. In many of 
them it has specialized into more or less mind. Organization to 
subserve its needs has achieved a multifarious development. 
There is abundant evidence to show that the permanent and the 
successful forms have ever been those in which motion and sensi- 
bility have been preserved, and most highly developed. 

This review of the history of living organisms has been epito- 
mized in the following language :! “ Evolution of living types 
is then a succession of elevation of platforms, on which succeed- 
ing ones have built. The history of one horizon of life is that 
its own completion but prepares the way for a higher one, furnish- 
ing the latter with conditions of a still further development. 
Thus the vegetable kingdom died, so to speak, that the animal 
kingdom might live, having descended from an animal stage to 
subserve the function of food for animals. The successive types 
of animals first stimulated the development of the most suscepti- 
ble to the conilict, in the struggle for existence, and afterwards 
furnished them with food.” 


V. CATAGENESIS OF INORGANIC ENERGY. 


If the principles adopted in the preceding pages be true, it is 
highly probable that a// forms of energy have originated in the 
process of running down or specialization from the primitive 
energy. 


1 AMERICAN NATURALIST, 1880, p. 266, 
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In the department of physics I am not at home, and touch 
upon it merely to carry out to a necessary conclusion the hy- 
pothesis presented in the preceding pages. It may be that phys- 
icists and chemists may find value in the suggestions which 
come from the side of biology. A cursory perusal of the general 
hypotheses current in these departments, shows that the door is 
wide open to receive light from this quarter. What can be 
offered here is of the vaguest, yet it may suggest thought and 
research in some minds, 

In the first place it is highly probable that one of the problems 
to be solved by the physicists of the present and future, is that of 
a true genealogy of the different kinds of energy. In this con- 
nection a leading question will be the determination of the essen- 
tial differences between the different forms of energy, and the 
material conditions which cause the anetieiaghioni of one kind 
of energy into another. 7 

In constructing a genealogy of energies, it ‘must be observed 
that we will probably obtain, not a single line of succession, but 
several lines of varying lengths. It must also be remembered, 
that as in the forms of the material world which are their expres- 
sion, a greater or less extensive exhibition of all the types 
remains to the present day. 

That the tendency of purely inorganic energy is to “ run down,” 
in all except possibly some electric operations, is well known. 
Inorganic chemical activity constantly tends to make simpler 
compounds out of the more complex, and to end in a satisfaction 
of affinities which cannot be further disturbed except by access of 
additional energy. In chemical reaction the preference of energy 
is to create solid precipitates. In the field of the physical forces 
we are met by the same phenomenon of running down. All in- 
organic energies or modes of motion tend to be ultimately con- 
verted into heat, and heat is being steadily dissipated into space. 
Therefore the result has been and will be the creation of the min- 
eral kingdom; of the rocks and fluids that constitute the masses 
of the worlds. 


The process of creation by the retrograde metamorphosis of 
energy, or what is the same thing, by the specialization of energy 
may be called catagenesis. It may be denied, however, that this 
process results in a specialization of energy. The vital energies 
are often regarded as the most special, and the inorganic as the 
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most simple. If we regard them, however, solely in the light of 
the essential nature of energy, 2. ¢., power, we must see that the 
chemical and physical forces are most specialized. The range of 
each species is absolutely limited to one kind of effect, and their 
diversity from each other is total. How different this from the 
versatility of the vital energy. It seems to dominate all forms of 
conversion of energy, by the mechanisms which it has, by evolu- 
tion, constructed. Thus if the inorganic forces are the products 
of a primitive condition of energy which had the essential char- 
acteristics of vital energy, it has been by a process of specializa- 
tion. As we have seen, it is this specialization which is every- 
where inconsistent with life. 

With these preliminary remarks we may now consider very 
tentatively the relations of the different kinds of energy to each 
other and to consciousness, In practice it is sometimes difficult 
to draw the line between conscious and unconscious states of 
energy. One reason is, that although a given form of energy 
may be unconscious, consciousness may apprehend the action by 
perceiving its results. The distinction is rendered clearer by the 
reflection that we can perceive by sight or touch any action of 
the body of whatever character. The energy of the conscious 
type is therefore altogether mental. The relations may be ex- 
pressed as follows: 


A. Designed (always molecular), Examples. 


I. Conscious. 


2. Not involving { 
II. Unconscious. 

-Involvingimental process. Unconscious automatic. 

4. Not involving mental process,......... Sidveucesnsden Reflex, 


B. Not designed. 
I. Molecular. 


5. Electric, 
6. Chemical, * Crystallific and non-crystallific. 
7. Physical, 
II. Molar. 
8. Cosmic. 


The only strictly molar energies of the above list are the cos- 
mical movements of the heavenly bodies. The others are molec- 
ular, although they give rise to molar movements, as those of the 
muscles, of magnetism, &c. Some molar movements of organic 
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beings are not, 2” ¢heir last phases, designed; as those produced 
by nervous diseases. 

The transition between the organic and the inorganic energies 
may be possibly found in the electric group. Its influence on life, 
its production of contractions in protoplasm, and its resemblance 
to nerve force, are well known. It also compels chemical unions 
otherwise impracticable, thus resembling the energy of the pro- 
toplasm of plants, whose energy in actively resisting the disinte- 
grating inorganic forces of nature is so well known. Perhaps this 
type of force is an early-born of the primitive energy, one which 
has not descended so far in the scale, as the chemism which 
holds so large a part of nature in the embrace of death. 

Vibration is inseparable from our ideas of motion or energy, 
not excluding conscious energy. There are reasons for supposing 
that in the latter type of activity the vibrations are the most rapid 
of all those characteristic of the forces. A center of such vibra- 
tions in generalized matter would radiate them in all directions. 
With radiant divergence the wave lengths would become longer, 
and their rate of movement slower. In the differing rates of vibra- 
tions we may trace not only the different forms of energy, but 
diverse results in material aggregations. Such may have been 
the origin of the specialization of energy and of matter which 
we behold in nature. 

Such thoughts arise unbidden as a remote but still a legitimate 
induction, from a study of the wonderful phenomenon of animal 
motion; a phenomenon everywhere present, yet one which re- 
treats, as we pursue it, into the dimness of the origin of things. 
And when we follow it to its fountain head, we seem to have 
reached the origin of all energy, and it turns upon us, the king 
and master of the worlds. 


THE CRYSTALLINE ROCKS OF THE NORTHWEST’ 


BY N. H. WINCHELL. 


DESIRE to call the attention of Section E to some of the 
interesting problems that beset the geologist who undertakes 
to study the crystalline rocks of the Northwest, and especially 
that part of the Northwest which is included in the State of 


1 Address delivered before the section of geology and geography of the Amer. 
Assoc. Adv. Science at Philadelphia, Sept. 4, 1884. 
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Minnesota. Until very recently it has been the practice of geol- 
ogists, almost without exception, to refer every crystalline rock 
in the Northwest either to the Huronian or to the Laurentian. 
Thus, when the survey of the State of Michigan was reinaugu- 
rated in 1869, the geologists of the upper peninsula were com- 
pelled to choose between a confession of their inability to estab- 
lish the age of the rocks they were studying and the adoption of 
some of the recognized designations, In Wisconsin the case 
was similar, with the additional fact that the Michigan geologists 
were collaborators. The same was true again in Minnesota. 
What more natural than that the Michigan and Wisconsin rocks 
should be found to extend, with nearly the same features, into the 
State of Minnesota, and that their familiar names should at once 
be applied to them ? 


But when on more careful examination, both in the field and 
in the literature of the crystalline rocks, and over a wider extent 
of territory, and especially in the light of more recent researches 
in New England, New York, Pennsylvania and Canada, it is 
found that the nomenclature is imperfect, and furnishes but a tot- 
tering scaffold to support the workmen of a great and ever- 
spreading structure, we are thrown into such difficulty and doubt 
that we are prone either to reject the old scaffold and build anew, 
or to clear away the accumulated rubbish about the foundation 
and examine on what basis the old one stands. To-day, how- 
ever, we intend to do neither of these, but rather set forth a few 
of the incongruities and difficulties of the actual situation. 


We are indebted, unquestionably, to the geologists of Michi- 
gan and Wisconsin for the most exhaustive and satisfactory de- 
scription of the crystalline rocks of the Archean age that has 
yet been published in America. In order that some of the diffi- 
culties of the situation may be made clear, I desire to review 
concisely the broad stratigraphic distinctions of the crystalline 
rocks that have lately been studied in Michigan, Wisconsin and 
Minnesota. By the aid of the published results of the surveys 
of Brooks, Wright, Irving, Rominger, Pumpelly and others, a 
generalized statement can be formulated. To these I shall add 
such published results and unpublished field observations from 
Minnesota as may be furnished by the survey of that State, in 
order that the scheme may cover correctly the crystalline rocks 
of the entire Northwest. 
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Omitting the igneous rocks, which in the form of dikes cut 
through the shales and sandstones of the Cupriferous formation 
and are interbedded with them in the form of overflows, we may 
concisely arrange the crystalline rocks, disregarding minor differ- 
ences and collating only the broad stratigraphic distinctions, in 
the following manner in descending order : 

There are six groups: 


First GRovup. 

Granite and gneiss with gabbro.—This group is represented in 
Minnesota by the gabbro and red syenite at Duluth, and by the 
extension of this range of hills north-eastwardly nearly to the 
international boundary. Its thickness is unknown, but certainly 
reaches several hundred feet. The outcrop of red granite near 
New Ulm, lying under the conglomerate and red quartzite, is 
probably in the south-westward line of extension of this group. 
This group is represented by No. xx south-west of Lake Michi- 
gamme, by No. xx at Menominee and by No. 1 and 1a at Black 
river. 


SECOND GROUP. 


Mica schist—This group consists of schists that are micaceous 
and often staurolitic as well as garnetiferous. It can be seen in 
Minnesota on the Mississippi river at Little Falls, and at Pike 
rapids. The schists are variously associated with beds and veins 
of granite and gneiss. This is No. x1x at Marquette, xvi to xIx 
at Menominee, xx to xx at Penokee, and has a maximum thick- 
ness of 5000 feet. 

THIRD GROUP. 

Carbonaceous and arenaceous black slates, and black mica schists. 
—These sometimes pass into roofing slates, with beds of iron 
ore, quartzite and diorite. This group includes the black slates 
of the Animikie group in Northern Minnesota, of Knife lake, and 
Knife portage on the St. Louis river, and carbonaceous slates 
lately discovered near Aitkin on the Mississippi river. It includes 
Nos. xiv to xvi at Marquette, Nos. vi to xvi1 at Penokee, and 
Nos. xv and xvi at Menominee. Thickness 2600 feet. 


FourtTH Group. 


Hydro-mica and magnesian schists—Soft and obscure, becom- 
ing quartzose and also hematitic, also with numerous beds of 
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diorite. In Minnesota this is the iron-bearing horizon at Ver- 
milion lake. It is Nos. vi to x1v at Marquette, Nos. rv to vi at 
Penokee, and Nos. vi to x1 at Menominee. Maximum thickness 
4450 feet. 

FirtH Group. 


This is the group of gray quartzite and marble. It is repre- 
sented by No. v at Marquette, Nos. 11 to v at Menominee and 
Nos. 1 to 11 at Penokee. In Minnesota this horizon seems to 
run along the south side of Ogishke Muncie lake, near the inter- 
national boundary, and perhaps includes the great slate-conglom- 
erate which is there represented. Normal thickness from 400 to 
1000 feet ; but if the great conglomerate of Ogishke Muncie be in 
cluded here, the thickness of this group in Northern Minnesota 
will exceed 6000 feet. 


S1xTH GROUP. 


Granite and syenite with hernblendic schists—This lowest recog- 
nized horizon has frequently been styled Laurentian. In Minne- 
sota it is found on the international boundary at Saganaga lake, 
and large boulders from it are included in the overlying conglom- 
erate at Ogishke Muncie lake, showing an important break in 
the stratigraphy. Thickness unknown but very great. 

These six great groups compose, so far as can be stated now, 
the crystalline rocks of the Northwest. Their geographic rela- 
tions to the non-crystalline rocks, if not their stratigraphic, have 
been so well ascertained, that it can be stated confidently that 
they are all older than the Cupriferous series of Lake Superior, 
and hence do not consist of nor include metamorphosed sedi- 
ments of Silurian or any later age.' 

This statement of the grand grouping of the crystalline ter- 
ranes of the Northwest may be varied by the addition of detailed 
and minor distinctions and by subdivisions, but its correctness 
rests upon careful observations and reports of competent geolo- 
gists and cannot at present be gainsayed. 

Examining these groups more closely we find: 

I. We have, beneath the red tilted shales and sandstones, a 
great granite and gabbro group. This has been variously regarded 
by different geologists. While by many early observers it was 


1The term Silurian here is understood to cover nothing below the base of the 
Trenton. 
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classed as older than the series which has latterly been designated 
Huronian, and by others styled igneous and local, it has, by 
Brooks, been placed with that series and denominated “the young- 
est” of the Huronian strata, though no such rocks had ever before 
been mentioned as pertaining to the Huronian. By Irving it has 
been made the base of his Kewenawan. By Hunt it has heen paral- 
lelized with the Montalban. It includes, in my opinion, the fels- 
ites and porphyries which have been styled Arvonian, and it is 
very certain that in many places it has passed for typical Lauren- 
tian. The gabbro is very generally admitted to be of eruptive 
origin, and in its great development in Canada it was once styled 
Upper Laurentian, and later was known as Norian. While the 
gabbro is certainly eruptive, the associated granite and gneiss 
exhibit evidences of being metamorphic in their nature. In 
Northern Minnesota this horizon of granite is characterized by a 
red color and it has an aggregate chemical composition almost 
identical with that of some of the associated felsites. The mag- 
netite of the gabbro is often highly titaniferous and so abundant 
that the rock has attracted attention as an iron ore. The gabbro 
does not always appear where the granite is present, but extensive 
areas of granite are spread out without any sign of variation, in- 
terruption or alternation with the gabbro. In other places these 
two rocks are intricately and intimately mingled both horizontally 
and perpendicularly ; but the gabbro can be considered in general 
as the underlying formation. Both these rocks seem to have 
been molten, and simultaneously so, in some places ; but in the 
great mass of the red, granitic rock, there is a gneissic structure, 
and in its finely crystalline state, when it seems to vary to felsite, 
it exhibits a laminated structure which is evidently due originally 
to sedimentation. Along these laminations, and coincident with 
them, is a finely lined striation which exhibits the “ streamed” 
structure, sometimes appealed to, to show the igneous nature and 
origin of the rock. These felsites are occasionally arenaceous. 
with irregularly rounded or sub-angular quartz grains, and some- 
times are porphyritic with quartz and orthoclase. Veins of red 
granite intersect the gabbro, and the gabbro surrounds isolated 
masses of the granite. Transported, boulder-like masses of both 
are found embraced in a common paste among the later igneous 
outflows of the Cupriferous, where their existence is as great a 
puzzle as that of pebbles of red felsite and quartz-porphyry in the 
red conglomerates. This red granite, so far as I have observed, 
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generally consists largely of orthoclase, and in several instances 
passes imperceptibly into red felsite. It contains also quartz and 
hornblende, the latter generally changed by decay. The gabbro 
when unaffected by proximity to the red rock, consists of the 
three essential ingredients, labradorite, diallage and magnetite, 
with some necessary products of alteration, but in the vi- 
cinity of contact with the red rock it also holds orthoclase and 
quartz. 


II. Below this granite and gabbro group is a series of strata 
that may be designated by the general term mica schist group. 
This is the principal, but not the only, horizon in which mica 
schist exists. This division is penetrated by veins and masses of 
red biotite-granite which appear to be intrusive in somewhat the 
same manner as the red granite in the gabbro overlying. How- 
ever, whether this granite is exotic, or can be referred to aqueo- 
igneous fusion and transmission of the sedimentaries in a plastic 
state through fissures in the adjacent formations, is a question 
which still is a matter of earnest investigation. The existence of the 
great associated igneous gabbro is suggestive, if not demonstrative, 
of the presence of an adequate agent for such a metamorphism— 
unless it be claimed, indeed,that such an extravasation of molten 
rock could take place without any marked and traceable effect on 
the contiguous formations. These granite veins penetrate only 
through the overlying gabbro and this underlying mica schist. 
They are wanting or comparatively rare throughout the rest of 
the crystalline rocks. On the other hand there is an abundance 
of diabase and other doleritic rock, in the form of dykes, through- 
out all the crystalline strata. This points to the mere local nature 
of the origination of these granitic veins, and hence to the meta- 
morphic nature of the granitic mass with which they are con- 
nected. It has been shown by Dana that granite suffers a change 
to mica schist in Western Massachusetts; Brooks as well as Em- 
mons has shown it interstratified with limestone in St. Lawrence 
county, New York. They both also state that the Potsdam sand- 
stone becomes gneissic. The same has been affirmed in Ver- 
mont by Dr. Hitchcock, and by Dr. Frazer in Pennsylvania, 
Hence there is no impropriety in supposing that some great 
change has passed over the sedimentary strata of this horizon 
throughout a wide extent of country reaching from the Atlantic 
to Lake Superior, and that in the emergences of upheaval and 
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dislocation the sediments of one formation were enabled to pene- 
trate transversely into the strata of another. 

This mica schist formation has an aggregate thickness of 
about 5000 feet, and sometimes is hornblendic rather than mica- 
ceous. 

III. The next lower grand division, which is the third, might 
be styled the d/ack mica slate group. This group contains much 
carbon, causing it to take the form of graphitic schists, in which 
the carbon sometimes amounts to over forty per cent.1 These 
schists are frequently quartzose, and also ferruginous, even com- 
posing valuable ore-deposits, as at the Commonwealth mine in 
Wisconsin. Associated with these black mica slates, which often 
appear also as dark clay-slates, are actinolitic schists, the whole 
being, in some places, interstratified with diorite. Their estimated 
thickness is 2600 feet. 

IV. Underneath this is a very thick series of obscure, hydromi- 
caceous and greenish magnesian schists, in which, along with beds 
of gray quartzite, and clay slates, occur the most important de- 
posits of hzmatitic iron ore. The lower portion of this series, 
which at Marquette is represented rather by hornblende and chlo- 
ritic quartz-schists, and more rarely is mined as a magnetic quartz- 
schist, at Penokee is known as “the magnetic belt.” This divis- 
ion of the crystalline rocks has numerous heavy beds of diorite. 

V. Below this series of soft schists, which terminate downward 
with the magnetic iron ores, is the great quartzite and marble 
group. The marble lies above the quartzite, and inthe Menomi- 
nee region has a minimum thickness of at least one thousand feet ; 
while at Marquette it graduates into a dolomitic quartzite of in- 
definite extent, the whole group there being essentially a quartz- 
ite. This isa most persistent and well-marked horizon. The 
quartzite sometimes holds feldspar, thus having an appearance of 
granulite. In northern Minnesota, the great slate-conglomerate 
of Ogishke Muncie lake seems to represent the lower portion of 
the great quartzite of this group, and to be the equivalent of the 
lower slate-conglomerate of the “typical Huronian” in Canada. 
In both places this conglomerate is sometimes speckled with 
masses of red jasper. The marble of this group appears adjacent 
to the conglomerate south of Ogishke Muncie lake, and in such 


1 A recent analysis of a specimen from near Aitkin, Minnesota, showed between 
forty-two and forty-three per cent of carbon. 
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a position as to overlie it, exposing a thickness of at least twenty- 
two feet. 

Now, the difficulties of the situation arise when we cast about 
to find names for these parts. What are the eastern representa- 
tives of these western groups, and by what designations shall 
they be known ? 

Since the geological survey of New York, and the publication 
of its final report, the progress of geological science in Europe 
and America has rendered it necessary to revise some of the dog- 
mas which were regarded as fundamental by the New York geol- 
ogists, and to reject entirely some others. Among these may be 
mentioned the then current theory that the term “ primary” 
should be applied to any massively crystalline rock, and that all 
such rocks belong to the bottom of the chronological scale of 
geology. If the apparent structural relations of the forma- 
tions, as seen in the field, did not agree with this theory, some 
violent movement in the earth’s crust was at once conjectured so 
as to bring nature into accordance with the true theory. Latterly, 
however, it has been shown abundantly by Dana and others, that 
the Trenton, Hudson River and other Silurian rocks are converted 
into crystalline schists; by Whitney that the Tertiary rocks be- 
come crystalline; by Brooks and Frazer that the Potsdam sand- 
stone becomes gneissic; by Reusch that the clay slates, interbedded 
with the granites and gneisses of the Bergen peninsula of Nor- 
way,’ contain characteristic upper Silurian fossils, and by Hitch- 
cock that the Helderberg rocks of New York are involved in the 
crystalline terranes of New Hampshire. 

These more recent crystalline series, however, can all be con- 
sidered as excluded from the scope of search for any parallels to 
the crystalline groups of the Northwest. Our inquiry will in- 
volve only the well-known names Laurentian, Huronian, Taconic 
Montalban, Arvonian, Norian. 

We meet at the outset with the question which has now become 
as historic in American geology as the Cambro-Silurian contro- 
versy in England, and which concerns very nearly the same geo- 
logical horizon, viz: Is there a formation such as claimed by Em- 
mons—the Taconic? On this geologists are yet divided. We 
conceive, however, that the division is caused, not so much by 
doubt as to the existence of a sedimentary fossiliferous formation 


1 Lesley, Report C4. 
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below the New York system, and separating it from the “ primary,” 
as by doubt as to which and how many of these sub-Silurian strata 
are to be included in the designation of Taconic. Having now 
however, given the subject very careful consideration, I am ready 
to state my very positive conviction that Dr. Emmons was essen- 
tially right, and that the Taconic group will have to be recognized 
by geologists and adopted in the literature of American geology, 

Dr. Emmons, in 1842, issued the first that appeared of the vol- 
umes of the final report of the New York survey. In that volume 
he formally sets forth the Taconic system, although, as he admits, 
in an imperfect manner, the area in which the rocks exist not be- 
ing in his (the second) district. In this first presentation of the 
system he extended it geographically too far east, and unfortu- 
nately chose a name for it which is appropriate only to a part of 
that eastward extension. We are indebted to the researches of 
several volunteer geologists, Wing, Dana, Dale, Dwight, for the 
disentanglement of the overlying Hudson River rocks from the 
true Taconic rocks, and the demonstration of the incorrectness of 
Dr. Emmons’ eastward extension of his system in southern Ver- 
mont. Dr. Emmons’ claim, however, in all its essential points, 
remains intact. This consists in the existence of a series of sedi- 
mentary deposits, largely metamorphic, below the Potsdam sand- 
stone, and separating the Potsdam from the crystalline rocks 
known as “primary” in an orderly chronological scheme. 

In his report on the agriculture of New York, issued four years 
after that on the geology of the second district, he makes more 
definite and convincing statements, going over the whole subject 
de novo. He gives diagrams showing the Taconic slates lying 
below the Calciferous sandrock unconformably, at Whitehall, in 
Washington county, a region that had been colored by Mather 
and Hall on their geological maps as Hudson River, and lying in 
the general area described by Emmons as Tacouic. He gives one 
also from the hills of Greenbush, opposite Albany, not far from 
the locality in which Mr. Ford has since discovered primordial 
fossils, where he also shows the Calciferous lying unconformably 
upon the Taconic, the former being fossiliferous. He also describes 
the Hudson River slates as lying unconformably on the Taconic, 
a fact which cannot be called in question since the recent discov- 
eries of Wing, Dale, and Dwight, and the stratigraphic investiga- 
tions of Dana. In fact, the investigations of these geologists, in- 
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stead of destroying the Taconic system, are only confirmatory of 
the published statements of Dr. Emmons in 1846. 

Although the existence of the Taconic in Maine and Rhode 
Island, as claimed by Dr. Emmons, may not be maintained by 
further research, it is certain that he had the approval of Dr. 
Douglas Houghton in extending it into the State of Michigan. 
In later years, he also traced these rocks through Pennsylvania 
and Virginia into North Carolina. In Michigan his identifica- 
tions have since been set aside and the same rocks have been de- 
nominated Huronian by Brooks, Wright, Irving and others. In 
North Carolina Mr. Kerr has, in the same way, substituted the 
name Huronian. The conclusive fact that these slates had been 
seen, by Dr. Houghton, in many localities, to pass beneath the 
Potsdam sandstone, was considered ample to supply the only im- 
portant point of evidence lacking in the Hudson valley. Dr. 
Emmons closes his discussion by stating his theme thus, referring 
to the facts obtained from Dr. Houghton: “ It would be difficult 
to add to the weight of this testimony in regard to the separate 
and independent existence of a system of fossiliferous rocks, of 
an age anterior to the Silurian or New York system.” 

It is not necessary to refer to the controversies that arose 
from the creation of the imaginary Quebec group, nor to char- 
acterize in deserved terms the attempt to bury the Taconic 
in the Quebec coffin. It is not necessary to quote the sup- 
port which Emmons had from Barrande, nor to recount the 
discoveries of Mr. Ford nor the observations of Brooks in St. 
Lawrence county, N. Y.,and Rogers in Pennsylvania, though 
these last both affirm that beneath the Potsdam sandstone are 
extensive beds of semi-crystalline strata.! 

There may be reasons why the current literature of American 
geology is almost silent respecting the great work of Emmons, 
and why the Taconic is not known among the recognized geolog- 
ical formations; but we have nothing to do with these at this 
time. We have now only to say that it seems necessary to admit 
that when Dr. Emmons insisted on a great group of strata be- 
longing to the age of the Lower Cambrian, lying below the Pots- 
dam sandrock in New York, he had some foundation more sub- 
stantial than imagination or mere hypothesis. He may have 
chosen an unfortunate designation. He may have but imper- 


1Address of H, D. Rogers, 1844, before the Assoc. Amer. Geol. and Nat. 
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fectly understood the extent and importance of his discovery, and 
he may have incorrectly described its range and scope, but none 
of these faults, nor all of them, should deprive him of the credit 
of having made the discovery. He did more, he defended it to 
the last day of his life, and averred that “the Taconic system 
stands out as boldly as the Carboniferous.” The argument 
against the Taconic system which appeals to imperfect or incor- 
rect definition by its author, will apply with equal force against 
the Silurian system and also against the Cambrian; also against 
the Huronian and the Laurentian, and perhaps with still greater 
force against the Hudson River, since none of these were correctly 
and properly defined at first by their authors. 

If the equities of geological nomenclature, in the light of the 
results of later researches, demand of geologists of this genera- 
tion a fair consideration of the claims of Dr. Emmons, that con- 
sideration must be granted. No amount of error, though heaped 
to the sky and supported by the highest authority, can long sub- 
sist. The truth, though tardy in asserting itself, will finally throw 
off the burdens under which it labors, and will shine the brighter 
for the darkness which preceded it. 

If we examine the descriptions, given by Dr. Emmons, of his 
Taconic system, we shall find that he makes the following broad 
stratigraphic distinctions. 


I. His highest member is what he designates d/ack slate, which 
he declares, in some cases, plunges apparently beneath the “ an- 
cient gneisses” and contains a considerable amount of carbon- 
aceous matter. In this slate, at Bald mountain, were found two 
genera of primordial trilobites that were described by Dr. Em- 
mons, the much buffeted Atops trilineatus* and Elliptocephala asa- 
phoides. 


II. Under the black slate his next grand distinction was the 
so-called Taconic slate, which he described as argillaceous, sil- 
iceous and “ talcose,” the upper part being suitable for roofing 
and other portions adapted for flagging. It is greenish, 
grayish and sometimes of a chocolate color. Its grain is very 
fine, but in some places it is arenaceous rather than argillaceous. 
Thickness about 2000 feet. 


1 Letter to Jules Marcou, dated Raleigh, N. C., Nov. 6, 1860. 
* According to Mr. Ford this is Conochoryphe. 
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III. Below this great mass of soft schists, he described, in the 
first place, a mass of 500 feet of limestone, designated “ Stock- 
bridge limestone,” which graduates downward into “talcose” or 
magnesian sandstones and slates, the whole having a thickness of 
about 1700 feet. . 

IV. Under this limestone is his “ granular quartz rock,” more 
or less interstratified with slates, and becoming, in some places, 
an immense conglomerate with a “ chloritic paste.” In this con- 
glomerate are fragments of the underlying gneiss, or 


V. A formation which constituted, in his scheme, the “ ancient 
gneiss” on which the Taconic system was said to lie uncon- 
formably. 

Now it requires but a glance to perceive how closely this order 
coincides with that which has been independently and laboriously 
worked out in the Northwest. We have in both instances a 
“black slate” which in one case is said to be at the top of the 
system, but to pass apparently beneath the “ancient gneisses,” 
and in the other is reported to be overlain by a group of mica 
schist and the “ youngest Huronian,” a mass of gneiss and gab- 
bro. Below the black slate in both cases is an immense series 
of soft, hydro-mica and magnesian schists. These again are fol- 
lowed by limestone which in the Northwest often forms marble, 
and in New England sustains extensive marble quarries. This 
has various transitions to slate and toa hard sandrock, but in 
both places it becomes known, in its lower portions, as a great 
bed of quartzite ; and finally at the base is coarsely conglomeritic 
with masses of rock from the great underlying series of gneiss, 
Were there no other precedent this very parallelism would at 
once be taken as demonstrative, or at least indicative, of equiva- 
lence of age. The “Stockbridge limestone,” however, at Stock- 
bridge, seems to be of the Trenton age, according to Professor 
Dana; and where it appears in the Taconic mountains, farther 
south and west, it is assumed by him to be of the same forma- 
tion. But no one can affirm safely that the Taconic range of 
mountains is made up of the Trenton and Hudson River forma- 
tions till the crucial test has been applied to them successfully in 
the discovery of the characteristic fossils, and assuredly not, in 
the absence of this test, in the face of the foregoing parallelism 
with a limestone known to lie much lower ; and in the face of the 
discovery of primordial fossils in Bald mountain some miles fur- 


VOL. XVIII.—NO. X. 63 


996 The Crystalline Rocks of the Northwest. (October, 


ther north in Washington county, New York. It is to be remem- 
bered, also, that the schists of Mt. Washington are distinctly 
different from those of Southern Vermont containing the Tren- 
ton fossils found by Mr. Wing, “a change ” taking place in them 
not far south from the point at which the fossils were found, con- 
tinuing thence to the southern extremity of Mt. Washington} 

We are now, however, confronted with another difficulty. The 
geologists of Michigan and Wisconsin have set aside Dr. Em- 
mons’ identification of the Menominee rocks with the Taconic 
in 1846, and have called them Huronian, the same that has been 
done in North Carolina by Mr. Kerr, parallelizing them with the 
Canadian system, which in 1855 was so named by Dr. T. Sterry 
Hunt? 

It becomes necessary, therefore, to ascertain of what the Hu- 
ronian consists. Dr. Hunt sets out with the statement that it 
was designed to include the younger and unconformable series of 
metamorphic rocks found on the shore of Lake Huron and in 
the valley of the Thessalon river, “and also the so-called vol- 
canic formations of Lake Superior.” Thus the avowed intent 
was the same as that of Dr. Emmons in erecting the Taconic 
system. If we seek for the actual stratigraphic and mineralogi- 
cal characters of these rocks, we shall find them in the geological 
reports of the Canadian survey, particularly that of 1863. 

In descending order the original Huronian consists of the fol- 
lowing strata, disregarding the diorites and other “ greenstones,” 
all of which are thought by Logan to be of igneous origin, 
though inciuded in the thickness given. 


Limestone, siliceous and cherty.......cccccsccccecscccscscces 4oo * 
Red quartzite‘or conglomerate... 2300 “ 


1 Dana Am, Jour. Sci. (3), XVU, 376. 
2 Equisse geologique du Canada; Azoic rocks, Rep. E, p. 72. 


1884.] The Crystalline Kocks of the Northwest. 997 


Of this series of 18,000 feet 900 feet consist of limestone; 
2000 feet consist of “chloritic and epidotic slates,” and 17,100 
feet consist of quartzite and conglomerate. Perhaps 5000 feet of 
this thickness may be considered intrusive, consisting of diorite 
and other forms of “ greenstone.” This will leave 12,000 feet, at 
least, for the aggregate thickness of quartzite and conglomerate, 
being nearly double that observed in the same horizon in North- 
ern Minnesota. 


It is plain to see that if there be any parallelism between these 
beds and the various groups made out in the Northwest, the 
whole of these strata must he made the equivalent of Group v, 
or the guartzite and marble group. The 2000 feet of chloritic and 
epidotic slates, represented as near the base of the original Hu- 
ronian, followed as they are by an immense thickness of con- 
glomerate and slate-conglomerate, are anomalous unless there be 
below them other slate-conglomerates. This, indeed, is very prob- 
able, since on the shore of Lake Superior, near the mouth of the 
River Doré, according to the same authority, the lowest part of 
the Huronian is seen to consist of a green slaty conglomerate, 
containing “ boulders” of granite and gneiss. 

The extension of the term Huronian from the horizon of the 
original Huronian, upward through the overlying groups, may be 
justified by the expression of the original intent in the application 
of the term, but it certainly seems not warranted by any descrip- 
tion of rocks by the Canadian geologists, nor by any claim that 
has usually been put forth by the authors of the name. 

There is, therefore, a conflict between the Taconic and the 
Huronian, both in respect to the horizon which they are intended 
to cover (both being referred by their authors to the Lower Cam- 
brian) and in the horizon of rocks which they actually compass. 
The Huronian, however, in its original and typical description, 
can be parallelized with only the very lowest of the strata that 
were included in the typical and original Taconic; while the Ta- 
conic stretches upward at least as far as to include the fourth and 
third grand groups made out in the Northwest, that is to say, the 
hydro-mica and magnesian schists, and the carbonaceous and are- 
naceous black slates. 

This leaves two series of rocks untouched by the scope of 
either the Huronian or the Taconic, as these systems were at first 
defined ; namely the mica schist group, and the granite and gneiss 


‘ 


998 The Crystalline Rocks of the Northwest. (October, 


with gabbro group. In the term Montalban proposed for these 
groups by Dr. Hunt, the two are united and the constant distinct- 
ness which they seem to maintain is not recognized. The granite 
and gabbro group has affinities with the onlying Cupriferous rocks, 
and perhaps, as Irving has suggested, should be considered the 
base of that series which Brooks has named “ Kewenawian,” 
whereas the mica schist group has affinities with the underlying 
groups, and has, without exception, been assigned to the same 
system and age as those underlying groups. The granite and 
gabbro group has likewise been designated differently. The gab- 
bro, being an igneous rock, varies much in its prevalence and in 
its apparent relation to the granite. Its greatest development 
produces in Minnesota a range of low hills which extend north- 
eastward from Duluth. Under similar circumstances, this group 
has received the name Jorzan, though at first called Ladradorian, 
and thought to be a part of the Laurentian.’ The granite and 
gneiss, also, associated with the gabbro, have received, under one 
of their modified conditions, the special designation Arvonian, on 
the supposition that these rocks where they so appear, are not 
modified conditions of granite and gneiss, but represent inde- 
pendent strata that lie near the bottom of the “ Huronian” equal 
in rank to any of the other groups. I think I have shown else- 
where’ that the Arvonian rocks are interstratified with the Cupri- 
ferous, and also that they are modified sediments of the Cuprifer- 
ous. Instead of being near the bottom of the “ Huronian” in 
the Northwest, they overlie all the groups that have been assigned 
to the Huronian by Irving, and constitute a part of the great se- 
ries of “ younger gneisses ” which by Brooks has been ranked as 
the “ youngest Huronian.” 

The interesting variety of nomenclature as brought out by the 
foregoing remarks, can be seen by a glance at the accompanying 
tabular arrangement, where the various parallelisms and the con- 
flicting nomenclature are placed in adjoining columns. 

It is evident from this table that at present it is a hazardous, 
and perhaps an impossible, undertaking to assign the groups of 
the crystalline rocks of the Northwest to any of the terranes that 
have been named further east, without violating somebody’s sys- 
tem of nomenclature. Some of the ground has been covered 


1 It was described by Emmons under the term “ Hypersthene rock.” 
? A, A. A. S, Cincinnati meeting; Minnesota Survey Rep. for 1880, p. 36; Jdid., 
1881, p. 
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several times by different names, but on different hypotheses of 
structure, origin, and parallelism. Respecting the horizon known 
as “ Laurentian” there is an approach to unanimity and agree- 
ment. This, however, consists more in a tacit consent to style 
the lowest known rocks Laurentian, than in any agreement among 
geologists as to the nature and composition of the strata. The 
Taconic of Emmons, which has been buffeted and combatted from 
the day of its birth, has from that very circumstance been gen- 
erally ignored by geologists, because of a certain air of dubious 
authentic:ty which accompanies the word. The term Huronian 
has been allowed to stand and to flourish; partly because of the 
high authority on which it rests and the remoteness and inacces- 
sibility of the typical locality, and partly, at first because of the 
non-publication of Dr. Emmons’ protestation that it was the 
equivalent of some part of his Taconic, and later, because, after 
Emmons’ death, as well as before, his opponents were active in 
spreading views adverse to the Taconic system throughout the 
literature of American geology. The original Huronian has 
grown from the dimensions of a single group (the quartzite and 
marble group), so as to include all the crystalline rocks lying 
above that group, spreading from the Laurentian to the unchanged 
sediments of the Upper Cambrian. This has in some cases be- 
come so obviously wrong, and has included groups of rocks so 
plainly extra-Huronian, that a double and triple nomenclature has 
been applied to a part of these upper rocks, for the purpose of 
relieving the term of the heterogeneous burden which it was 
otherwise compelled to carry. These new names, with the ex- 
ception of the name Montalban, seem to be of value only as re- 
gional designations, the strata which they represent being igneous 
or metamorphic, and hence liable to be wanting in some places 
and to be non-crystalline in others. They further complicate the 
stratigraphic nomenclature, since they are probably only the lo- 
cally modified lower parts of the New York system. Their geo- 
graphic distribution in the Northwest not only indicates their 
stratigraphic horizon but also their limited and local existence. 

In conclusion, the chief points brought out in this discussion 
may be stated more concisely : 

1. The crystalline rocks of the Northwest are comprised under 
six well-marked, comprehensive groups. 

2. The Taconic of Emmons, so named in 1842, and more cor- 
rectly defined in 1846, included three of those groups. 

3. The Huronian of Canada is the equivalent of the lowest of 
the Taconic groups, and the perfect parallel of only the lowest of 
the groups in the Northwest that have been designated Huronian. 

4. The uppermost of the groups in the Northwest is local in 
its existence, and exceptional in its characters, and has received 
therefore a variety of names. 

5. There is, therefore, confusion and conflict of authority in the 
application of names to the crystalline rocks of the Northwest. 
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Man tn the Tertiaries. 
MAN IN THE TERTIARIES.! 
BY EDWARD S. MORSE. 


AN, profoundly interested in his origin and antiquity, finds 
himself hampered in his investigations by the opinions and 
prejudices that have grown up with him. 

He finds it well-nigh impossible to step outside of himself and 
regard himself as a mammal among hundreds of other species of 
mammals. 

The formidable dogmas which he has erected, and perpetuated 
through centuries, to explain his origin, have become obstructive 
barriers which have had to be assailed, one after the other, to 
clear the way for rational investigation, and the arrogance, fury 
and final desperation of their defense have been only faintly por- 
trayed by history. 

The most formidable, and indeed the chief of these barriers 
was the one interwoven with theological dogma. Its foundation 
was laid fifteen centuries ago, and each century added its accumula- 
tions, until finally by violence and otherwise it became a part of 
man’s inheritance, to assail which was to imperil his most 
cherished convictions. With the partial removal of these barriers, 
one becomes mindful of the precious evidences of man’s antiquity, 
which have been overlooked, or forever lost; evidences all the 
more precious because so difficult to obtain. 

These barriers being no longer obstructive, other barriers arose, 
having for their foundation evidence, and having for their builders 
men who belonged to that class which had been mainly instru- 
mental in clearing the ground of previous obstacles. 

The most important of these barriers was the one erected by 
Cuvier in the idea declaring that man being the last and highest 
of creation, and intimately associated with the present fauna, could 
never have been contemporary with the extinct species of mam- 
mals found in the quaternary beds. Fortified by this barrier, 
science repelled for a time all evidences brought forward to show 
that man’s remains were synchronous with those of extinct mam- 
mals, and the authors of these evidences were treated with neglect 
and even ignominy. 

The assaults of this barrier are now historic. The final and 


Address delivered by Vice-president Edward S. Morse, before the Section of An- 
thropology of the American Association for the Adv. Science, Sept. 4th, 1884. 
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triumphant vindication of Perthes, Schmerling and others, and the 
consequent overthrow of Cuvier’s massive authority in this matter, 
are familiar to every student of archzology. 

No sooner had the Cuvierian barrier against quaternary man 
been demolished, than smaller barriers of precisely the same nature 
were erected against the tertiaries, 

Gaudry, while admitting the authenticity of the worked flints 
discovered by the Abbé Bourgeois in the miocene of Thenay, 
could not admit that they were those of man, because he says, 
“There was not in the middle of the miocene epoch a single 
species now extant. Considering the question from a palzon- 
tological point of view it is difficult to believe that the flint carvers 
of Thenay remained uninfluenced by this universal change.” 

Professor Dawkins! in a similar line of argument assumes that 
“man, the most highly specialized form in the animal kingdom, 
cannot he looked for until the lower animals by which he is now 
surrounded made their appearance. We cannot imagine him to 
have been living in the eocene age when animal life was not 
sufficiently differentiated to present us with living genera of 
placental mammals, Nor is there any probability of his having 
appeared on the earth in the miocene, because of the absence of 
placental mammals belonging to living species. It is most un- 
likely that man should appear in a fauna in which there was no 
other living mammal. 

“ He belongs to a more advanced stage of evolution than that 
presented by the mid-miocene of Thenay, in which flint splinters 
fashioned by man are said to have occurred. Up to this time the 
evolution of the animal kingdom had advanced no farther than 
the S:miade in the direction of man, and the apes then haunting 
the forests of Italy, France and Germany were the most highly 
organized types. We may also look at the question from another 
point of view. If man were upon the earth in the miocene age, 
it is incredible that he should not have become something else 
while those changes were going on in the conditions of life by 
which all the miocene land mammalia have been so profoundly 
affected that they have either assumed new forms or been exter- 
minated. It is impossible to believe that man should have been 
an exception to the law of change,” and for similar reasons 
Professor Dawkins says we cannot expect to find traces of man 


1N, A. Review, Vol. 137, No. 4. 
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in the pliocene age. The student fully imbued with these opin- 
ions, the same in kind with those of Gaudry, is inclined to re- 
pudiate or modify the interpretations of all evidences bearing on 
man’s existence before the quaternary. 

That such barriers are really obstructive is plainly evident. In 
thus authoritatively setting a limit to man’s antiquity a check is 
not only put upon research but, if firmly grounded in the minds 
of some, evidence, if met with, is mistaken or ignored. 

The history of palzeontology is strewn with these barriers, bar- 
riers not only limiting groups of animals to certain horizons, but 
repeatedly placing a limit to the dawn of life itself. How well do 
we recall the timeworn geological terms characterizing the differ- 
ent geological periods as they were recognized in our younger 
days, and how many thousands of vertical feet have been recov- 
ered from the Azoic and brought into orderly sequence, defined 
by names which are getting to be equally familiar. 


As the objections to the occurrence of man in the tertiaries are 
in every case purely theoretical, they may, with perfect fairness, be 
combated on theoretical grounds. 

In the theological barrier the objection to man’s high antiquity 
rested solely on the fact that it was in direct conflict with Mosaic 
cosmogony, and yet this barrier, unsupported by the faintest 
scrap of evidence, thwarted the study of man’s antiquity up to 
within very recent years. 

In the Cuvierian barrier man was assumed to be structu- 
rally the highest mammal, and consequently must have appeared 
last. 

In the analogous barriers of Gaudry, Dawkins and others, the 
assumption is that since orders, families and genera have become 
extinct, it is inconceivable that man should have remained un- 
changed while those profound modifications and extinctions were 
going on. 

This position has been greatly strengthened by the idea that 
man has been evolved from the higher apes, and that his nearest 
relations among these creatures are those which are supposed to 
have appeared last in the sequence. The troublesome fact, how- 
ever, confronts us that we find the evidences of man associated 
with extinct apes, and the gap between them is by no means 
closed in these earlier horizons. 

Assuming that man has sprung from the sare stem with the 
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higher apes, and assuming, moreover, that he is limited to the 
Quaternary, we do not find in the earlier deposits what we should 
have a right to expect, namely, generalized forms of man, that is, 
creatures that while markedly ape-like in character were unques- 
tionably man. In the earliest remains of man, thus far recog- 
nized, we do have the most pronounced ape-like features, as in 
the well-known Engis and Neanderthal, and in the more recently 
discovered Tilbury and Podhaba skulls. But all these forms are 
still man, with a fair brain case whatever may be inferred regard- 
ing the depth and number of his cerebral convolutions. The 
modifications toward an ape-like structure, slight as they may 
appear, have the deepest significance in clearly indicating the 
direction from which he sprang. 

If paleontologists are right the first anthropoid ape has been 
found in the Middle Eocene, and later still a more generalized 
form called Oreopithecus which, according to Gervais, had affini- 
ties with the anthropoid apes, macaques and baboons. Side by 
side with these early apes are found chipped flints, if we are to 
accept the authority of their discoverer, Bourgeois, and the opin- 
ion of Mortillet and others. 

If man existed then, and on theoretical grounds there is no 
reason to believe’ that he did not exist, where are we to look for 
the approach of these two groups? Surely far beyond the limits 
where these evidences had hitherto been found. We must not 
be content to trace out the evidences of man in his work, for be- 
fore the rudest flint was fashioned by him he must have used nat- 
ural fragments of sticks and stones, and even this faculty must have 
indicated an advance far beyond that of his progenitors, who had 
not acquired even the habit of handling weapons. The earliest 
evidences must be sought for in his remains, and not in his works, 
and here we meet with a difficulty which unfortunately not only 
accompanies the remains of man and those creatures having an 
affinity with him, but of other groups of animals as well; 
conditions which have rendered the preservation of their re- 
mains a matter of chance; conditions duly recognized by pal- 
zontologists pertaining to their perishable nature, life habits or the 
composition of the rocks in which such and such forms must of 
necessity have occurred. While the remains of certain groups of 
animals are scattered through the rocks in the greatest profusion, 
of other groups, perhaps equally numerous in individuals, the 
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scantiest traces are met with. The very conditions of life which 
characterized early man and his associates, render the preserva- 
tion of their remains a matter of extreme improbability. The 
Herbivora, in herds, seeking the shelter of watery places to avoid 
heat and insect annoyances would, in dying, become mired, and 
thus preserved in a matrix for the future explorer. The heavier 
mammals, like the mastodon, would become engulfed by their 
own weight under conditions which would preserve them, and 
these are not supposititious cases, but in accordance with facts 
connected with their discovery and preservation. Aquatic forms 
are infinitely more abundant as fossils than land or aérial forms. 
Professor Marsh, in his monograph on the fossil toothed birds of 
America, testifies to the extreme rarity of the remains of land 
birds over those of aquatic habits. 

The arboreal ancestors of man, and the probable habits of man 
himself, would leave their bones to bleach in the field or forest, to 
decompose and disappear long before an entombment were possi- 
ble. It was only when man acquired the art of sepulture or 
sought refuge in caves that the preservation of his remains be- 
came assured, 

Even after man sought the shelter of caves or acquired the art 
of burial, surface changes have been so widespread and profound 
as to nearly obliterate all evidences of those places. Professor 
Dawkins, the eminent archeologist and geologist, says that 
while there have been caverns in all geological periods, they have 
all been obliterated by “the rain, the alternations of heat and 
cold, the acids evolved from decaying vegetation and the breakers 
on the seashore,” and this abrasion and destruction has been so 
extensive and thorough that Professor Dawkins recalls only two 
caverns that can be said to be as old as the Middle Pliocene. 

Even when these caves have been preserved, the harvest from 
them has been of the most meager description. 


Schmerling, who examined nearly fifty caves in Belgium, found 
human remains in only two or three of them. Lund, who exam- 
ined eight hundred caves in Brazil, found only six containing 
human remains. It would seem as if the elements had conspired 
to efface every record of that creature who alone takes any inter- 
est in his own origin. We survey large areas rich in the works 
of man, yet find no traces of the bones of man himself. The 
Swiss lake-dwellers we know minutely from the dédris of their 
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ruined villages. Grain and even the bread they made being pre- 
served, and yet human bones are of scanty occurrence. The 
Danish peat-beds have as yet never yielded human bones, though 
stone implements and objects of various kinds from these depos- 
its enrich the museums of Denmark. 

The shell heap deposits all over the world rarely contain human 
bones. It is said that none have been found in the Danish shell 
heaps, though Wyman found a few in the Florida shell mounds, 
and the deposits in Japan reveal similar traces. 

Chief among the agencies in destroying the evidences of man 
have been the glacial floods, and these, if the glacialists are right, 
have occurred, one, during the earlier pliocene, and the other at 
the beginning of the quaternary. To these overwhelming and 
annihilating ice torrents, grinding, sweeping and inundating the 
north temperate zone, must be attributed the almost complete ob- 
literation of records we hold most precious. And in their 
gradual recedence no less destructive agencies were at work in 
scooping out valleys, inundating immense areas and covering 
broad tracts of land by their detritus. 

Even man to-day with his colossal works of engineering skill 
would in the face of a glacial flood yield the last traces of the 
evidences of his existence. A few corroded boulders of metal, 
and bits of glazed pottery alone might survive. What must such 
a torrent have been to primitive man with his simple and rude 
appliances ! 

It would seem from many facts that early man lived in the 
vicinity of water, either on the banks of rivers, or along the coast 
line. The reasons for this are obvious enough; food was always 
procurable at every receding tide and when man acquired the art 
of boat-making natural thoroughfares were always available and 
of greater necessity: from the dense forests which covered the 
land. 

Now it is just these regions that have been most profoundly 
modified since glacial days and indeed in all times. 


Ancient river beds have been widened, lowered and obliterated. 
Coast lines have changed, great tracts have disappeared beneath 
the waves and degradations of the coast lines by the pounding of 
the waves has been universal. 

Professor George H. Cook, state geologist of New Jersey, calls 
attention to the universal subsidence of the coast line from the 
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Carolinas to Greenland. The erosion of all the shores and islands 
along the coast of New England is very marked. Shell heaps 
are everywhere met with, cropping out and crumbling down with 
the decaying banks, and the records of man thus lost can never 
be regained. 

If Saporta’s idea is correct then, of course, the traces of these 
primitive people are buried under paleochrystic ice. Saporta 
suggested the idea that man, originating in the north, had been 
pushed southward by successive waves of people till the primitive 
wave was forced into the extremities of the Southern continents, 
and that the remnants of this ancient wave are seen in the Tas- 
manians, Bushmen and Fuegans. 

That such a wave could be forced the length of the world, 
through such vicissitudes of climate and accompanying condi- 
tions, unmixed and unbroken seems incredible. Far more prob- 
able would it be to assume an antarctic continent under genial 
conditions in which these primitive races lived, I will not say 
originated, and from whence successive waves emanated, becom- 
ing modified by their new surroundings as they receded from 
their point of origin. The submergence of this region leaving 
remnants of these extraordinary, low and uniformly dolichoceph- 
alic types as we recognize them in the Patagonians, Tasmanians, 
Australians, Bushmen, Veddahs and others, and precisely where 
we might expect to find them. If either supposition is true the 
earlier traces of these people are forever buried beyond recovery. 

In the face of all this destruction and effacement must be 
reckoned also the prejudices of man himself, which have caused the 
loss of precious material, or of opportunities which can never be re- 
gained. Ancient skeletons have been exhumed only tobe promptly 
buried again; others encountered in excavations and left undis- 
turbed through superstitious fear. Even at the present time the 
recognition of all evidences bearing on the high antiquity of man 
is checked by a scrutiny that oftentimes becomes well-nigh ridic- 
ulous. The collection and study of the remains of other fossil 
mammals goes on unchallenged. Material is collected and allotted 
to its proper horizon without dispute. The archeologist, how- 
ever, is beset by a class who repudiate his facts, look upon his 
evidences as deceptive or fraudulent, and within very recent times 
have not hesitated to apply terms of equal opprobrium to the in- 
vestigators of these things. 
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We are continually warned that caution should be exercised in 
accepting evidence not verified by scientific observers; at the 
same time we should be on our guard to repudiate all protests 
against the high antiquity of man made by those not equally well 
informed. 

From the preceding pages it is evident that the discovery of 
the remains of early man, or rather of primitive man, is highly 
improbable; nevertheless we need not despair; other forms of 
animals have been equally rare for a time until some unlooked- 
for discovery has brought to light a rich mine of material. Until 
this good fortune comes to us we must be content to reason from 
the known to the unknown, 

In regard to the physical characteristics of man, it has been 
wondered by Gaudry, that man could have remained unchanged 
while so many other forms have been modified or become extinct. 
That slight changes in the osteological structure of man have 
taken place he must admit, and that mammals of huge form and 
great variety have become extinct, and others profoundly mod- 
ified since his appearance, is equally certain. 

These facts he recognizes so far as pleistocene man is concerned, 
but the great disproportion in the changes that man may have 
undergone, and the known changes of other mammals since mio- 
cene days, seems too improbable to be accepted. On the other 
hand it seems reasonable to believe that the moment the ancestors 
of man possessed the power of banding together in communities, 
and of using weapons, they became capable of rendering in- 
operative the very influences which were so active in modifying 
or exterminating their mammalian associates. 

How far these conditions were settled in the quaternary may 
be seen in the fact that while man could endure an arctic climate, 
his anthropoid and more distant pithicoid relations bathed in a 
tropical heat. Indeed the latter disappeared from Europe forever 
on the approach of the cold wave, while man survived. 

The fact that man and his near associates have been regarded 
as, structurally, the highest forms of mammals, has led to the 
natural belief that they must have been last evolved. 


That man is preéminently the highest form intellectually goes 
without the saying. In the words of Topinard, “ The supremacy 
which our very exalted intellectual faculties secure to us, is con- 
firmed to us by the existence of an exceptional development of 
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the organ which is its seat.” Man has three or four times more 
brain than the highest ape. This excessive disproportion, even 
taking the capacity of the earliest crania, must presuppose a long 
line of ancestors in which this capacity was less and less. 

The same progress that man and his near relatives have shown 
in an unparalleled degree in the development of the brain, is also 
remarkably conspicuous in other mammals and vertebrates lower 
down in the scale, as shown so admirably by Marsh. 

The size of the brain case went on increasing from the earlier 
to the later geological periods out of all proportion to other 
modifications of structure. 

In relation to this subject it seems that sufficient importance 
has never been given to the generalizations of Cope wherein he 
considers the relations of man with tertiary mammals, and until 
sufficient recognition has been accorded to these generalizations 
I feel justified in again bringing them forward. In these consid- 
erations Professor Cope shows that “the mammals of the lower 
eocene exhibit a greater percentage of types that walk on the 
soles of their feet, while the successive periods exhibit an increas- 
ing number of those that walk on the toes, while the hoofed ani- 
mals and Carnivora of recent times nearly all have the heel high 
in the air, the principal exceptions being the elephant and bear 
families.” He then calls attention to the progressive osteological 
changes of the foot from the earlier to the later types through 
several lines of descent, and says: “The relation of man to this 
history is highly interesting. Thus, in all generalized points, his 
limbs are those of a primitive type so common in the eocene. He 
is plantigrade ; has five toes ; separate tarsals and carpals; short 
heel; flat astragalus, and neither hoofs nor claws, but something 
between the two; the bones of the forearm and leg are not so 
unequal as in the higher types, and remain entirely distinct from 
each other, and the ankle joint is not so perfect as in many of 
them. In his teeth his character is thoroughly primitive. * 
= * His structural superiority consists solely in the com- 
plexity and size of the brain. A very important lesson is derived 
from these and kindred facts. The monkeys were anticipated in 
the greater fields of the world’s activity by more powerful rivals. 
The ancestors of the ungulates held the fields and the swamps, 
and the Carnivora, driven by hunger, learned the arts and cruel- 
ties of the chase. The weaker ancestors of the quadrumana pos- 
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sessed neither speed nor weapons of offence or defence, and noth- 
ing but an arboreal life was left them, when they developed the 
prehensile powers of the feet. Their digestive system unspecial- 
ized, their food various, their life the price of ceaseless vigilance, 
no wonder that their inquisitiveness and wakefulness were stimu- 
lated and developed, which is the condition of progressive intel- 
ligence.” And Professor Fiske shows, on other grounds, that 
when variations in intelligence became more important than vari- 
ations in physical structure, they were seized upon to the relative 
exclusion of the latter. 


I am not aware that these postulates have ever been gainsaid, 
and their admission answers the objections urged by Gaudry and 
others, and explains on rational grounds why man has continued 
to persist for so long a time with physical characteristics so 
slightly modified, while other forms were changing or becoming 
extinct. 

As to his structural affinities with the higher apes, it has been 
shown that his relations are not only with these forms but scat- 
tered through the whole range from the gorilla down, and oste- 
ologically even with the half-apes, the lemuroids, and these in 
turn have affinities with those perplexing forms, the aye-aye and 
tarsier. 

As to his osteological affinities with the Lemuroidz, insisted 
upon by Mivart, it is worthy of note that these forms have been 
discovered in the Lower Eocene of both continents. 


If these structural affinities are valid, then we must look far 
beyond and below the present higher apes for the diverging 
branches of man’s ancestry. Among the many evidences of the 
early origin of man is the one that reveals the early establish- 
ment of well marked types which must have required an enor- 
mous lapse of time to have established. Repeatedly the evi- 
dences are brought forward, by different investigators, that the 
various types of skulls are met with among the earliest traces of 
man. Without mentioning the comparatively recent lake-dwell- 
ers of Switzerland, among whom Dr. His believes he has discov- 
ered four different types of skulls, we turn to the labors of Professor 
Kollman, who has made an exhaustive study of the crania of 
various races in both hemispheres. The results of these studies 
have established the existence of races of people bearing certain 
unchangeable characters so far back as the remains of man have 
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been detected. Among these races living to-day he calls atten- 
tion to the Malay and Papuan existing for so long a time under 
similar tropical influences, and yet so markedly different in their 
racial characters. 

From a study of the skulls, both ancient and modern, of the 
native races of North and South America, as well as those of 
other parts of the world, Dr. Kollman comes to the opinion that 
the sub-species of man became fixed in the preglacial period, 
and through the vicissitudes of time a greater or less influence 
has been exerted upon varieties in different areas. 

Mr. Keane, in the Journal of the Anthropological Institute for 
February, 1880, shows that the great Asiatic types, known as the 
Caucasian and Mongolian, have from prehistoric times occupied 
the Chinese peninsula. And these evidences are continually mul- 
tiplying, not only in regard to the diversity of type among early 
races, but to their equally wide dispersion as well. ?' 

Furthermore, the evidences go to show that early man had be- 
come sufficiently differentiated to acclimate himself to widely 
different regions of the earth’s surface, ranging from the torrid to 
the arctic, while the apes were still confined to the torrid zone. 
The remains of his feasts show that he had early become omniv- 
orous. 

These facts in themselves indicate a wide gap then separating 
man from the higher apes, and add further reason for his ability 
to remain unaltered amid the universal change going on about 
him. 

The most powerful argument, in favor of the belief that man 
must have existed in the tertiaries, lies in the very important fact 
that his earliest remains are not confined to any one region of 
the earth which might have been a centre of distribution—a 
paleolithic garden of Eden—but are found in all four quarters of 
the earth, as the rapidly multiplying evidences are testifying. 

To go no farther back than the river drift men, if, with Dawkins, 
we admit that these are the first reliable traces of man, we find 
that these people were not confined to any one special region of 
the earth’s crust, but, on the contrary, are found impartially scat- 
tered from tropical India, through Europe, to the continent of 
North America. They could not have been distributed through 
the northern approaches of the continents unless this distribution 
occurred in preglacial times, because, as Dawkins shows, an ice- 
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barrier must have spanned the great oceans in northern lati- 
tudes. 

It seems an almost fruitless speculation to inquire into the 
manner of their dispersion, yet one is tempted to surmise that if 
they originated in the tropics, then submerged continents must 
be restored to offer the means necessary for such a dispersal. 
If, on the other hand, their home was in the north or south tem- 
perate zone, and the distribution circumpolar, which seems more 
probable, then we have another evidence of the wide separation 
which the race had undergone, at that early day, from its tropical 
relatives, the apes. Whatever the facts may ultimately show, this 
unparalleled distribution of a people in the lowest stages of 
savagery proves beyond question that man must have preéxisted 
for an immense period of time, for, with the known fixity of low 
savage tribes, the tiie required to disperse this people over the 
whole earth can only be measured by geological centuries, 

The farther we penetrate into the past, and ascertain some 
definite horizon of man’s occurrence, other observers in widely 
different regions of the earth bring to light traces of man’s 
existence in equally low horizons. The remoteness of man’s 
existence in. time and space is so vast that, to borrow an astro- 
nomical term, no parallax has thus far been established by 
which we can even faintly approximate the distance of the horizon 
in which he first appeared. By this fact we are justified in the 
assumption that the progenitors of quaternary man, under different 
genera possibly, must be sought for in the tertiaries. 

Science will not gain by the erection of any theoretical barriers 
against tertiary man, until such definite forms are met with as 
shall reasonably settle the beds in which he first occurred. 

We know in what rocks it would be obviously absurd to look 
for his remains or the remains of any mammal. So long, how- 
ever, as forms are found, in the lowest beds of the tertiaries, hav- 
ing the remotest affinity to his order, we must not cease our 
care in scanning unbiased, even the rocks of this horizon, for 
traces of that creature who until with!a a few short years was re- 
garded as five thousand, eight hundred and some odd years old, 
and who despite of protest and prejudice has asserted his claim 
to an antiquity so great and a dispersion so profound that thus 
far no tendency to a convergence of his earliest traces has been 
demonstrated, 
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EDITORS: A. S. PACKARD, AND E. D. COPE. 


Our esteemed contemporary, Sczence Record, in its issue 
of July 15th makes the following editorial observations : 


“Tt is a well-known fact among naturalists that much valuable 
scientific work is not the result of the labors of the man over 
whose name it appears. There are several in this country (and 
many in Europe) who employ assistants who do all or nearly all 
of their work, including even the composition of their articles, 
but the names of these assistants are never mentioned. Their 
employers get all the credit for their work. It would seem that 
this shows a lack of common honesty, as it builds up a reputa- 
tion at the expense of the subordinate who really accomplishes 
the work.” 


We have heard these sentiments occasionally expressed since 
the days of our early experience, and have never been able to 
give them our assent. Everything depends on the nature of the 
contract existing between the employer and the employed. If 
the latter agrees to furnish brains to the employer at so mucha 
month, he will not, if he be a man, complain if the employer 
get credit for possessing greater ability than he is actually pos- 
sessed of. This is, however, a kind of contract which few per- 
sons on either side of it would desire to make, and only necessity 
could furnish an inducement to enter into it. An employee in 
such an establishment is no more entitled to the credit of the pro- 
prietor than an intelligent and perhaps necessary clerk is to a 
share in the profits of the business of a mercantile firm. Never- 
theless some persons would rather do this kind of work than be 
an accountant or a farm laborer. It doubtless gives more or less 
education, and furnishes a stepping-stone to something better. 

A really reprehensible practice is that of appropriating with- 
out credit the results of the work of others which has zo? been 
paid for. There can be no diversity of opinion on this point, 
and he who does it defies his environment, and will not only gain 
nothing by it, but will lose a good deal of good report which he 
might otherwise possess. 
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RECENT LITERATURE. 


NoTES ON THE BIRDS OBSERVED DURING A SUMMER CRUISE IN 
THE GuLF oF St. LAwrENCE. By WILLIAM BREwsTER.'—This is 
the title of an important paper of forty eight pages recently 
issued by the Boston Society of Natural History. By way of 
introduction Mr. Brewster states that the expedition was organ- 
ized by Professor Hyatt, and that the scientific work accomplished 
was done in the interest of the Boston Society of Natural His- 
tory. The party, which consisted of Alpheus Hyatt, William 
Brewster, Samuel Henshaw, E. G. Gardiner, W. H. Kerr and E. 
R. Warren, set sail from Annisquam, Mass., on the morning of 
June 17, 1881, “in the Avethusa, a schooner-rigged yacht of sev- 
enteen tons, belonging to Professor Hyatt.” The gulf was en- 
tered on the 24th. The places visited were Gaspé, Percé rock, 
the Magdalen islands, Anticosti (Fox, Wreck and Ellis bays and 
West End), and the Mingan island on the north shore. 

Persons familiar with navigation in the Gulf of St. Lawrence 
will not be surprised at the statement: “ The weather during 
most of the summer was simply abominable. Our log book 
records only eighteen moderately fair days out of the total sixty- 
two, and some of these were more or less interrupted by show- 
ers. The temperature in our cabin rarely reached 60° Fahr., 
while it often fell below 40°, and once reached 34°; add to this 
the fact that, excepting during dead calms, the wind usually blew 
half a gale, and it becomes apparent why much of the time was 
wasted at safe but otherwise unprofitable anchorage. Indeed, it 
was by no means uncommon to spend several days waiting for an 
opportunity to land on some tempting shore, and when the oppor- 
tunity came it was often too brief for anything like thorough 
work.” The time and patience required for the preparation and 
preservation of bird skins on a small yacht during foggy weather 
must be experienced to be fully appreciated, and Mr. Brewster, 
in order to save specimens previously procured, was frequently 
forced to remain on board while the other members of the party 
were on shore. 

Ninety-two species of birds are enumerated. The name of 
each is usually followed by a statement of its abundance at the 
several points visited, together with data concerning its breeding 
habits, and more or less extended notes of a biographical or 
technical character. 

Concerning the song of the fox sparrow Mr. Brewster observes: 
“ What the mocking-bird is to the South, the meadow lark to the 
plains of the West, the robin and song sparrow to Massachusetts 
and the white-throated sparrow to Northern New England, the 
fox sparrow is to the bleak regions bordering the Gulf of St. 


1 Proceedings of the Boston Society of Natural History, Vol. x11, Oct. 3, 1883, 
pp. 364-412. Not issued till June, 1884. 
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Lawrence. At all hours of the day, in every kind of weather, 
late into the brief summer, its voice rises among the evergreen 
woods, filling the air with quivering, delicious melody, which at 
length dies softly, mingling with the soughing of the wind in the 
spruces, or drowned by the muffled roar of the surf beating 
against neighboring cliffs. To my ear the prominent characteris- 
tic of its voice is richness. It expresses careless joy and exultant 
masculine vigor rather than delicate shades of sentiment, and on 
this account is perhaps of a lower order than the pure, passion- 
less hymn of the hermit thrush; but it is such a fervent, sensu- 
ous and withal perfectly-rounded carol that it affects the ear much 
as sweetmeats do the palate, and for the moment renders all other 
bird music dull and uninteresting by comparison.” 

The ruffed grouse (Bonxasa umbellus), long known as an inhabi- 
tant of Labrador, was not met with, but Mr. Brewster “ obtained 
some information affecting its northern range, which, if true, is 
important.” He was told by several witnesses, whose trust- 
worthiness is not called in question, that the species occurs, 
though sparingly, as far north as Hudson straits. 

The greater yellow-legs (Zotanus melanoleucus) was found 
breeding in numbers at Fox and Ellis bays, Anticosti, and abont 
the mouth of the Mingan river. Concerning its actions on the 
breeding grounds, Mr. Brewster remarks: “ Previous to the 
experience just related, I had supposed myself well acquainted 
with these birds, but I am free to confess that when I first met 
them at Anticosti I had to shoot several before I could believe 
that they were really greater yellow-legs. Not only were their 
flight and actions peculiar, but all their netes differed from any 
that I had ever heard them produce. In addition to the cry 
already described, they uttered a rolling pheu-pheu-phé, pheu-pheu- 
phe, repeated a dozen times or more in quick succession ; a mel- 
low pheu, pheu, pheu, resembling the whistle of the fish-hawk, and 
a soft, hollow hoo, whoo, whoo, very like the cooing of a dove. 
The latter note was given only when the bird perched on the top 
of some tall spruce, a habit by no means uncommon here, but one 
which I think has never been previously reported for this 
species.” 

Mr. Brewster says of the famous gannet rookery at Bird 
rocks: ‘In 1860 the number of gannets breeding on the Zop of 
Great Bird (then uninhabited), was estimated by Bryant at about 
‘fifty thousand pairs,’ or one hundred thousand birds. In 1872 
Maynard found this portion of the colony reduced to about five 
thousand birds (a lighthouse had been erected on the summit of 
the rock and several men were living there). When we landed 
in 1881 the top of the rock was practically abandoned, although 
there were some fifty nests at the northern end which had been 
robbed a few days before and about which the birds still lin- 
gered,” 
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A couple of young kittiwake gulls (Azssa tridactyla), taken 
alive by Professor Hyatt, were the occasion of a very important 
discovery. ‘“ We could not induce them to drink,” writes Mr, 
Brewster, “and in spite of every attention that could be thought 
of they pined rapidly. On the second day one of them died, 
The survivor was failing fast when some one placed him ina 
basin filled with salt water, hoping that a bath might prove bene- 
ficial. To our great surprise he instantly began to drink, swal- 
lowing draught after draught with evident satisfaction. After 
that there was no further trouble. He had a dish of sea water 
constantly within reach, and it was frequently resorted to; but 
we could never tempt him to take fresh water, although the 
experiment was tried repeatedly. * * * In view of such a 
development it is highly probable that the same practice obtains 
with other oceanic birds. * * 

“To return to our pet. He grew apace, and at the end of the 
fourth week was able to fly; but although he was occasionally 
thrown overboard for a swim, he showed no disposition to leave 
us. His manners from the first were singularly affectionate and 
confiding, and he never objected to being handled, but, on the 
contrary, received all caresses with a gentle playfulness that 
quickly won the heart of everyone. After the return of the Ava 
thusa he was allowed full liberty at Annisquam, but although he 
made daily flights down the harbor, he invariably returned to the 
vessel at sunset and spent the night in the pail in which he had 
been reared. I saw him last about the 25th of August. When 
I reached the shore he was sitting on the water several hundred 
yards away, but in response to a familiar call he rose and flew 
directly to me, alighting near at hand and allowing me to take 
him up with every appearance of satisfaction. In his fresh fall 
plumage he was a beautiful bird, and his gentle ways were inex- 
pressibly winning.” 

Concerning the breeding of the Wilson's petrel (Oceanites 
oceanicus) Mr. Brewster suggests a novel theory and supports it 
by evidence that must be regarded as conclusive. The subject is 
one of such importance that it demands reproduction in the 
author’s words. Mr. Brewster says: 

“ But a still greater mystery is that which envelops the breed- 
ing of Wilson’s petrel. I am not aware that any one has ever 
identified its egg or even certainly found it nesting ; yet it spends 
the entire summer along our coast from the Gulf of St. Lawrence 
to Cape Henry, Virginia, and over much of this area is even 
more numerous than Leach’s petrel. Why then have its breed- 
ing grounds remained undiscovered while those of Leach’s petrel 
are so well known? Before attempting to answer this question I 
must again refer to the experience of our expedition. 

“A number of Wilson’s petrels, shot at various times and 
places between the dates June 17 and July 25, were carefully dis- 
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sected with a view to ascertaining their time of breeding. With 
all the condition of the sexual organs were similar, viz., at the 
very lowest stage of erotic development. The testes of the 
males were scarcely larger than dust shot, while the ovaries of 
the females presented the appearance of whitish sacs in which 
the separate ovules could not be clearly seen without the aid of a 
glass. I examined the females for signs of recent ovulation or 
incubation, but could find none. Furthermore, a male, taken 
June 18, showed every indication of being a young bird about 
eight or ten weeks from the nest. Its plumage differed apprecia- 
bly from that of some adults shot the same day, and its skull and 
bones were soft, the skull having that flexible, skin-like character 
found only in young birds. 

“ These facts confirm a suspicion which I have entertained for 
a long time, viz., that Wilson’s petrel breeds in winter or early 
spring in tropical or sub-tropical regions, and visits the coast of 
the Northeastern United States only in the interim between one 
breeding season and the next. In support of this theory are the 
following facts: (1) That although the bird literally swarms off 
our coast during June, July and August, no one has ever found it 
breeding on the neighboring shores. (2) That the sexual organs 
of numerous summer specimens which I have dissected have 
been invariably undeveloped. (3) That a specimen taken June 
18, although apparently a young bird, was at least two months 
old, thus indicating a date of breeding when the species is not to 
be found in our waters. If the above conclusions prove correct, 
the case, as far as we now know, will be unique. But there are 
reasons for suspecting that the same thing obtains with other 
North American Procellaridz, especially our two common spe- 
cies of Puffinus.” 

We are told that the common guillemot (Zomvia ¢roile) still 
breeds at Bird rocks in amazing numbers, but that the number is 
rapidly decreasing, owing to the introduction of a cannon which 
is fired every half hour during foggy weather. Mr. Brewster 
writes: ‘“ At each discharge the frightened Murres fly from the 
rocks in clouds, nearly every sitting bird taking its egg into the 
air between its thighs and dropping it after flying a few yards. 
This was repeatedly observed during our visit, and more than 
once a perfect shower of eggs fell into the water around our 
boat.”—C. H. M. 


SEEBOHM’s SIBERIA IN AstA.'—Though it is over a year since 
the appearance of this book, we desire to call attention to it as one 
of the best recent books of travel. The author is well known as 
a distinguished ornithologist. This work not only shows his 


1 Siberia in Asia.—A visit to the valley of the Yenesay in East Siberia, with de- 
scription of the natural history, migration of birds, etc. By HENRY SEEBOHM. With 
map and illustrations, John Murray. 12mo, pp. 298. 


i 

4 
fi 


1018 Recent Literature. [ October, 


talents as an observer, but as a traveler and a narrator. The story 
is told in an exceedingly interesting way; the illustrations, by 
Whymper, are dainty, well drawn, and add vastly to the interest 
and ethnographic value of the book, the author having an eye to 
the social peculiarities of the Asiatic tribes he met as well as their 
costumes and weapons. 

The work will be of lasting value from the contributions not 
only to ornithology contained in it, but from the account of the 
tundras; the breaking up of the ice in the Siberian rivers, and 
other characteristics of Siberian nature and scenery. The journey 
was made overland by winter (1877-8), from St. Petersburg to 
the River Yenesay at Krasnoyarsk, going northward down the 
river to its tributary, the Koorayika. Mr. Seebohm spent the 
spring there waiting for the ice to break up and leave the river, 
so as to release the steamer belonging to his companion, Captain 
Wiggins, who had planned to take her laden with wheat around 
through the Arctic sea to England. It may here be said that the 
steamer was stranded in the Yenesay, and that the two returned 
overland. 

The phenomenon of the breaking up of the Siberian rivers is 
an exceedingly interesting one. It should be borne in mind that 
the Yenesay is next in size to the Amazon, being over 3000 miles 
in length. The ice beginning to break up far northward passes 
down, choking up the river below, and raising the water in the 
different tributaries near its mouth, carrying the ice up these 
streams. 

The winter lasted till the first week in June, ice forming each 
night in May. “On the Ist of June a revolution took place in the 
ice. There had been scarcely any frost during the night. The 
wind was south, not very warm, but the sun was unusually hot. 
As we turned out of the cabin after breakfast, we were just in 
time to see a small range of mountains suddenly form at the 
lower angle of the juncture between the Koo-ray-i-ka and the 
Yen-e-say. The river had risen considerably during the night, 
and the newly-formed strip of thin ice, on each side of the center 
ice, was broader than it had ever been. The pressure of the cur- 
rent underneath caused a large field of ice, about a mile long and 
a third of a mile wide, to break away. About half the mass found 
a passage down the strip of newiy-formed thin ice, leaving open 
water behind it; the other half rushed headlong on to the steep 
banks of the river, and, driven on irresistibly by the enormous pres- 
sure from behind, it piled itself up into a little range of mount- 
ains, fifty or sixty feet high, and picturesque in the extreme. 
Huge blocks of ice, six feet thick and twenty feet long, in many 
places stood up perpendicularly. Others were crushed up into 
fragments like broken glass. The real ice on the river did not 
appear to have been more than three feet thick, clear as glass, and 
blue as an Italian sky.’ Upon the top of this was about four feet 
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of white ice. This was hard as a rock, and had no doubt been 
caused by the flooding of the snow when the water rose, and its 
subsequent freezing. On the top of the white ice was about 
eighteen inches of clear snow which had evidently never been 
flooded. Everything remained in statu guo during the rest of 
the day. The river was certainly rising, but slowly. * * * 
We turned into our berths at half-past nine, having first in- 
stituted an anchor-watch in case any further movement of the 
ice should take place. We had but just fallen asleep when 
we were suddenly roused by the report that the river was 
rising rapidly, and the ice beginning to break up. We imme- 
diately dressed and went on deck. The position of affairs 
was at once obvious. The melting of the snow down south 
was evidently going on rapidly, and the river was rising at 
such speed that it was beginning to flow up all its tributaries 
in the north.” Getting up steam to be ready for any emer- 
gency they found to their dismay that they were squeezed ashore, 
while the water afterwards fell. ‘The current was still running 
up the river, and against it there was no chance of swinging the 
ship round. A mile astern of us was the edge of the Yen-e-say 
ice. There was nothing to be done but to wait. Ina short time 
the river began to rise again rapidly, and with it our hopes that 
we might float and steam into safety, when suddenly we discov- 
ered, to our terror, that the ice on the Yen-e-say was breaking 
up, and that a dread phalanx of ice-floes and pack ice was coming 
down on us at quick march.” How the rudder was smashed, how 
the “‘ice-floe began to climb up the ship’s side like a snake ;” 
how some of the sailors got overboard, throwing their goods and 
chattels to their comrades ashore, until finally an immense ice- 
floe struck the ship, is well told. “ At length an immense ice-floe 
of irresistible weight struck the ship. There was no alternative 
but to slip the anchor and allow her to drive with the ice. Away 
we went up the Koo-ray-i-ka, the ice rolling and tumbling and 
squeezing alongside of us, huge lumps climbing one upon the top 
of another. We were carried along in this way for about a mile, 
until we were finally jammed into a slight bay, wedged between 
blocks of pack-ice. Soon afterwards the river fell some five or six 
feet, the stream slackened, the ice stood still, and the ship and the 
pack-ice were aground. * * * The ice remained quiet until 
about midnight, when an enormous pressure from above came on 
somewhat suddenly. It had apparently broken up the great field 
to the north of the Koo-ray-i-ka,but not to an extent sufficient to 
relieve the whole of the pressure. The water in the Koo-ray-i-ka 
once more rose rapidly. The immense field of pack-ice began to 
move up stream at the rate of five or six knots an hour.” The 
stream rose and fell during the day; by noon of the next day, 
after various vicissitudes to the ship, the water had sunk five or 
six feet, and the vessel lay on her side, with her bow at least three 
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feet aground. “ These sudden falls in the level of the water were 
no doubt caused by the breaking up of the ice lower down the 
river, which dammed it up, until the accumulated pressure from 
behind became irresistible. Some idea of what this pressure must 
have been may be realized by the fact that a part of the river a 
thousand miles long, beginning with a width of two miles, and 
ending with a width of six miles, covered over with three feet of 
ice, upon which was lying six feet of snow, was broken up at the 
rate of a hundred miles a day. Many obstacles would cause a 
temporary stoppage in the break-up of the ice; a sudden bend in 
the river, a group of islands or a narrower place where the ice 
might jam. But the pressure from behind was an ever-increasing 
one. Although the river frequently fell for a few hours, it was 
constantly rising on an average, and in ten days the river where 
we were stationed was seventy feet. Such a display of irresisti- 
ble power dwarfs Niagara into comparative insignificance. On 
several occasions we stood on the banks of the river, for hours, 
transfixed with astonishment, staring aghast at icebergs, twenty to 
thirty feet high, driven down the river at a speed of from ten to 
twenty miles an hour. The battle of the Yen-e-say raged for 
about a fortnight, during which the Koo-ray-i-ka alternately rose 
and fell. Thousands of acres of ice were marched around up 
stream for some hours, then the tide turned, and they were 
marched back again. This great annual battle between summer 
and winter is the great event of the year in these regions, like the 
rising of the Nile in Egypt. * * * This sudden change in 
the short space of a fortnight, from mid-winter to mid-summer, can 
scarcely, by courtesy, be called spring. It is a revolution of na- 
ture, and on a scale so imposing, that the most prosaic of observers 
cannot witness it without feeling its sublimity.” 

The ice was still straggling down stream, while the country 
was flooded for miles on each side of the river; hundreds of acres 
of ice had drifted into the forests, and when the water subsided, 
frozen blocks would probably be stranded among the trees, and 
gradually melt on the ground a few days later. “ It was astonish- 
ing to see the quantity of wood that was floating dcwn, but as we 
coasted the shore to avoid the current, we easily saw whence it 
all came. In many cases the banks were undermined for six or 
eight feet; in some places they had fallen in, and the trees grow- 
ing upon them were hanging down in the water. The banks are 
nothing but sand and earth; the river evidently widens every 
year, and carries an immense quantity of mud down to its mouth.” 

Among modern travelers Nordenskidld has given us considera- 
ble information regarding the tundras, but he only saw it from 
the seashore. Here are two pictures of these vast flat lowlands of 
the treeless portions of Siberia. “I went ashore inthe morning to 
ascertain what bird-life was to be found on the tundra. We 
climbed up the steep bank, and found ourselves in a wild-looking 
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country full of lakes, swamps, and rivers,a dead flat in some 
places, in others undulating, even hilly. This was the true Sibe- 
rian tundra, brilliant with flowers, swarming with mosquitos, and 
full of birds. In sheltered places, dwarf willows and weeping 
birch were growing, and (we were only some fifty versts from the 
forests) here and there a few stunted larches. Winding through 
the tundra was the track of what had once been the bed of a 
river, nothing now but a small deep valley forming a chain of iso- 
lated lakesand pools. * * * Onsome of the northern slopes, 
large patches of snow were still lying.” 

“The history of animal and vegetable life on the tundra is a 
very curious one. For eight months out of the twelve every trace 
of vegetable life is completely hidden under a blanket, six feet 
thick, of snow, which effectually covers every plant and bush— 
trees there are none to hide. During six months of this time at 
least, animal life is only traceable by the footprints of a reindeer 
or a fox on the snow, or by the occasional appearance of a raven 
or a snowy owl, wandering above the limits of forest growth, 
where it has retired for the winter. * * * Then comes the 
south wind, and often rain, and the great event of the year takes 
place; the ice in the great rivers breaks up, and the blanket of 
snow melts away. The black earth absorbs the heat of the never- 
setting sun; quietly but swiftly vegetable life awakes from its long 
sleep, and for three months a hot summer produces a brilliant al- 
pine flora, like an English flower garden run wild, and a profusion 
of alpine fruit, diversified only by storms from the north, which 
sometimes for a day or two bring cold and rain down from the 
Arctic ice. 

That the tundra is the former bottom of the Arctic ocean 
seems to us to be proved by the shallowness of the Arctic sea 
north of Siberia as shown by Nordenskidld’s map, also by the 
presence of hills of shells found by Seebohm, at least 500 feet 
above the sea, belonging to species still living in the Arctic 
ocean, the fossils occurring near or in a bluish, sandy clay. Space 
is not left us to speak of Seebohm’s discoveries regarding the 
migrations of birds in Siberia, and the new facts he discovered re- 
garding their hybridity and nesting habits. The volume will sup- 
plement Nordenskidld’s narrative. 


WINCHELL’s WorLD-LIFE.— The mode of formation, growth 
and decay of the worlds that people the universe is the loftiest 
theme upon which the human mind can exercise itself, but from 
its very loftiness is one upon which, as Professor Winchell would 
himself be one of the first to admit, certain knowledge has not yet 
been attained. When rival theories dispute for precedence, or 


1 World-Life or Comparative Geology. By ALEXANDER WINCHELL, LL.D., Pro- 
fessor of Geology and Palxontology in the University of Michigan. Chicago, S. 
C. Griggs & Co., 1883. 
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when a generally accepted theory has been weakened by the pres- 
entation of an array of objections, he does much for science who 
shows that these objections, valid perhaps against the first crude 
form of a theory, do not really invalidate it, though they may 
render necessary some modification and addition. This is pre- 
cisely what Professor Winchell performs, in this ably written vol- 
ume, for the well-known nebular theory of Laplace, which has of 
late years been attacked by a series of objections, such as the ex- 
istence of retrograde motions; the length of the periodic times of 
the planets, which have been stated to be in some cases longer, in 
others shorter than the nebular theory allows; the absence of an 
adequate cause for rotary motion; the want of coincidence in the 
planes of the planetary orbits, their ellipticity, and their distance 
from each other. To these objections are added others based 
upon the relations of the planetary masses and densities; the 
geologist’s objection that his science shows that more time than 
the nebular theory allows has been occupied by the earth in 
arriving at its present condition ; and various others based on the 
relations of comets, stars and nebulz. , 

Without disputing that these objections are fatal to the idea of 
nebulous matter contracting into rings, and ultimately into worlds 
without the intervention of any disturbing force, Professor Win- 
chell seeks to modify the theory by finding the resisting force 
which, though it permitted the phenomena of the solar system to 
accord as a whole with the requirements of Laplace’s theory, yet 
induced numerous deviations and eccentricities. _ The hypothesis 
of a regularly distributed ethereal medium is evidently insuffi- 
cient, but the existence of cosmical dust, unevenly distributed, 
since it is in numberless positions tending towards aggregation, is 
by our author believed to furnish a cause for the observed devia- 
tions from regularity. 

The first chapter treats of this cosmical dust, or meteors, the 
zodiacal light, comets, the Saturnian rings, and nebule of various 
kinds. The universe is supposed to be everywhere pervaded 
with the crude material out of which worlds are formed, and the 
ideas of Newton, Humboldt, Williams, and Siemens are reviewed. 
Then follows the theory that swarms of small masses of dark 
matter, circling in numberless orbits, and in all directions about 
the principal bodies of the solar system, but especially about the 
sun, must be in frequent collision with the planetary bodies, and 
must thus accelerate their motions and shorten their periods. 
This idea of cosmical matter (not ether) as a resisting medium, 
accounting for the eccentricities of planetary orbits, the want of 
coincidence between the planes ofthe equators of the planets, and 
between the orbit and equator of the same planet, for acceleration, 
and for irregularities in the movement of comets, is claimed by 
Professor Winchell as not yet trite, if not entirely new. The work 
embraces numerous other novel suggestions which bridge over 
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difficulties that others have magnified. At pages 111-113, reasons 
are given why, in a contracting, rotary spheroid, “an annular 
mass of relatively considerable amount would separate, and a 
secular interval would intervene before the separation of another 
annular mass.” This ’ring would be completed when the cen- 
trifugal force at the equator exceeded the centrifugal force plus 
the attractions of the separated ring. At page 121-3 the causes 
of the rotation of the mass derived from a ring, and those 
which influence its direction, are treated of. In treating of the 
general cosmogonic conditions of a cooling planet Professor 
_ Winchell appears to coincide with the theory which would make 
the center of the earth solid; he gives reasons why “ sub-meri- 
dional trends” should be early established upon a cooling globe, 
so that all the przmztive wrinklings of the crust should extend 
across its parallels; explains the craters of the moon by the tidal 
outflow of molten matter; and gives reasons for believing that 
planetary tides cause the development of much heat. The floor 
of the primitive ocean had, says our authority, an igneous origin, 
but it no longer exists on this earth, having been destroyed by 
sedimentation from above, and by fusion from below. Professor 
Winchell supports the older theory of a shrinking globe and a 
wrinkling crust, against the objections of LeConte, Dutton, Fisher, 
and others. 

The present condition and cosmogonic history of the planets are 
next treated of, commencing with the earth. It is here suggested 
that “the tidal deformations of the earth’s crust may be the source 
of the internal heat which manifests itself in fluidity,” and farther 
on Professor Winchell considers the probable effect of tidal 
action upon other planets. Mars is said to have lost all water 
and atmosphere; Venus to have a planetary history not greatly 
divergent from that of the earth, and probably an atmosphere 
admitting light aud heat to about an equal extent with that of the 
earth; and Jupiter to be still lingering in the high thermal stages 
of planetary life. The next chapter treats of planetary decay, of 
the final disappearance of the continents beneath the ocean by the 
operation of erosion and the cessation of elevatory forces, and 
of ultimate planetary death from refrigeration and other causes. 
In the third part the systems outside of our own are dealt with. 
Eruptive action on an incrusted globe is spoken of as the most 
probable cause of variable and temporary stars. In the last part 
the speculations of the great philosophers, of Kepler, Descartes, 
Leibnitz, Swedenborg, Wright, Kant, Sir W. Herschel, Laplace, 
are brought together and compared. It is shown that the concep- 
tions of unorganized homogeneous matter (chaos), and of a vorti- 
cal movement existed from the dawn of Greek philosophy, but 
that the dynamical principles of the solar system were settled by 
Newton and the great mathematicians of the eighteenth century, 
while the etailed theory of world-formation is principally due to 
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Laplace and Kant. The book is written by an earnest thinker for 
the use of earnest thinkers, by whom, even if not in all points 
agreed with, it will be held in high esteem. 


Dosson’s MONOGRAPH OF THE INSECTIVORA.'—The well known 
and able author of a “ Natural History of the Chiroptera” has in 
this monograph, two of the three parts of which are now issued, 
extended his labors to the more complicated group of the Insec- 
tivora. His classification is, ostensibly, founded upon Peters, 
Mivart, and Gill, and recognizes two sub-orders, one of which 
(Dermoptera) contains the flying lemur or Galeopithecus, while 
the other (Bestia), includes all other insectivores. The Bestie 
are ranged in two groups and five super-families, viz: Tupaioidea, 
Erinaceoidea, Soricoidea, Centetoidea, and Chrysochloridea. The 
Tupaiide and Macroscelide are ranged in the first super- 
family; the Talpidz and Soricide in the third; the Centetide, 
Solenodontidz and Mythomyidz in the fourth. The other super- 
families contain but a single family each. The Erinaceide are 
selected to commence the study of the order, on account of the 
fact that they afford the largest species to be found in the first 
three super-families which form the first group, and are character- 
ized by molars with broad W-shaped crowns. The Centetide, 
equally typical of the second group with V-shaped molar crowns, 
and also of large size, follow the true hedgehogs. Two species 
of Gymnura are recognized, viz: vaffesii and suilla, the latter 
differing mainly in the shortness of the tail, and in its smaller 
size. Of Erinaceus nineteen species are enumerated, nine of 
which are African, while all the others occur in Asia, and one 
only in the Palzarctic region in both Europe and Asia. The six 
genera of Centetide contain but eight species, all Madagascan, 
though Centetes ecaudatus is found also in the Comoro islands, 
and also in Bourbon and Mauritius, in which islands it has prob- 
ably been introduced. The sub-family Oryzorictinz contains 
only Oryzorictes hova, a species at present known by two speci- 
mens in the Paris Museum. Microgale with two species, and 
Geogale with one, are recent additions to the Centetidz. Al- 
though Solenodon cubanus is enumerated as distinct from S. para- 
doxus, it is allowed to be so closely allied that additional material 
may prove it a local variety. Nothing is known of the habits of 
this genus in its wild state. Mythomys velox is still the sole and 
little known example of its family, which differs from Centetide 
and Solenodontidz in the absence of clavicles, and has the crowns. 
of the molar teeth intermediate between the V-shaped ones of 
these families and the W-shaped ones of Talpida. From its 
large, laterally flattened fish-like tail, it is evidently a good swim- 
mer, as stated by Du Chaillu. 


1 4 Monograph of the Insectivora, Systematic and Anatomical. By G. E, Dobson, 
M.A., F.R.S. Parts1 London, J. Van Voorst, 1882-83. 
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The Chrysochloridz include only the five species of the typical 
genus, and are limited to Africa south of the Equator. Although 
formed for digging, the modifications of the body and limbs for 
this purpose are quite different from those of the Talpidz, since 
the former have long clavicles and a hollowed-out thorax instead 
of short clavicles and a lengthened manubrium. 

The family Talpidz includes twelve genera and eighteen spe- 
cies and has a wide distribution in the Palzarctic, Nearctic and 
northern part of the Oriental regions. Though most are fossorial, 
some (Myogale) are natatorial, or (Uropsilus) cursorial, but all 
agree in the remarkable peculiarity of a double articulation of 
the humerus with the scapula and clavicle. The incisors, canines 
and premolars vary extremely in form, but the molars are uniform 
in number ($3), and nearly so in shape. The fossorial habits of 
the Talpide are correlated, in the fore-limbs, with an elongated 
manubrium and small quadrate clavicles, and, in the hinder, by 
an inward curvature of the os innominata. ‘This is carried to 
such an extent in some species (Mogera wogura, e. g.) that the 
bones meet between the acetabula. The genera are distinguished 
principally by the teeth. 

The anatomy of Gymnura, Erinaceus, the Centetidz, Soleno- 
don, Mythomys Chrysochlora, Myogale and the typical moles, 
is given in detail, with special attention to the myology, a depart- 
ment too much neglected in the majority of monographs. The 
two parts are illustrated with twenty-two well executed plates, 
thirteen of which are colored, and are principally designed to 
illustrate the muscular system. 


Cougs’ Key to NortH American Birps.'—When the reviewer 
finds himself face to face with the completed work of an acknowl- 
edged master, with a work which embodies the results of a life- 
time of discovery, observation and research, it seems superfluous 
to praise, and envious to criticise. The only course left is to suc- 
cinctly describe the contents, and, in this case, to compare with 
the older Key, of which the present is an amplification. The 
original volume, published in October, 1872, formed an imperial 
octavo of 361 pages, illustrated with 238 wood-cuts and six steel 
plates. The present volume contains 863 pages, besides thirty in 
the historical preface, and is illustrated with 561 wood-cuts. The 
species, including binomials and trinomials, are 878 in number. 
The work consists of four parts. Part 1 contains, with some little 
amplification, the matter originally published separately under the 
title of “Field Ornithology,” and is a manual of instruction for 
collecting, preparing and preserving birds. Invaluable as the 
advice of one whose life has been largely occupied in the pro- 

1 Key to North American Birds, containing a concise account of every living and 
fossil bird at present known from the continent north of the Mexican and United 


States boundary, inclusive of Greenland. By ELLiott Cougs, M.A., M.D., Ph.D. 
Boston: Estes & Laureat, 1884. 
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cesses he describes, it is rendered still more so by the clearness 
and simplicity of the directions, and by the thoroughly sensible 
hygienic advice accompanying it. Part 11 consists of the intro- 
ductory matter of the old Key, very greatly amplified, and 
forms a kind of “ Closet Ornithology ” as distinguished from a 
“ Field Ornithology.” In it are explained the technical terms in 
use among ornithologists; and the structure of the external and 
internal parts, including nerves, muscles, lungs and lung-sacs, and 
digestive organs, as well as osteology, is extensively entered into. 
This part contains also a treatise on odlogy, and concludes with 
artificial keys to the orders and families, and a tabular view of the 
classification, Part 11, the main body of the work, describes all 
the species and subspecies of North American birds at present 
known, defines the genera, and characterizes the families and 
higher groups. The descriptions are much more elaborate than 
those of the old Key, but the amplification has been made 
solely with the aim of facilitating the identification of specimens, 
Although some descriptions are taken from the author’s Birds 
of the Colorado Valley, Birds of the Northwest, etc., by far 
the greater part of the matter here contained is new. Scarcely 
any of the older work is left unaltered. The references to authori- 
ties, which, in the old Key, closed the descriptive paragraphs, 
are omitted, and the space thus gained is utilized for references to 
the nest and eggs, song, flight, migratory or other habits of the 
species, so as to epitomize the life-history. Geographical distri- 
bution is prominently and thoroughly treated, and considerable 
attention has been paid to descriptions of the plumage of females 
and of young birds. The specific names are marked for accent. 
Part Iv is short, but is a valuable synopsis of the known fossil 
birds of North America, forty-six species in all. 

Many of the engravings of the former edition have been dis- 
carded and replaced by better. About fifty are from Brekm’s 
Thierleben, near as many more from Dixon’s Rural Bird 
Life, a few from the Proceedings of the Zodlogical Society of 
London, and from D. G. Elliot’s Birds of America, about fifty 
from drawings by Mr. Edwin Shepherd, and many from those 
made by the author. About thirty anatomical drawings were 
furnished by Dr. R. W. Shufeldt, and Mr. R. Ridgway and Mr. 
H. W. Elliot have given others—W. XN. L. 


MANUAL OF THE Mossts OF Nortu America.'—For many 
years those botanists who have not been content to study flower- 
ing plants alone have been looking for a good manual of the 
mosses of the country. The little work by Sullivant which was 
bound in with one of the editions of Gray’s Manual had long 
since not only gone out of print and become difficult to procure, 

1 Manual of the Mosses of North America. By Leo Lesquereux and Thomas P. 
James, with six plates illustrating the Genera. Boston: S, E. Cassino & Company, 
1884. 8vo, pp. VI, 447, 6 pl. 4 
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but it had also become largely obsolete. When, therefore, 
it became understood some years ago that Sullivant and Les- 
quereux were at work on such a manual, there was an expres- 
sion of general satisfaction. But Sullivant passed away, and his 
colleague was stricken with partial blindness, After an interval 
the work was resumed by Lesquereux, aided by Thomas P. 
James ; but two years ago death again left the former to go on 
alone. Again the aged worker sought a helper, and found it in 
Mr. Watson of the Harvard Botanic Gardens, with whose assist- 
ance the present volume has been brought out. 

We have examined it with much care, and have been pleased 
throughout. The treatment appears to us to be quite satisfactory, 
the descriptions being unusually full and clear. The keys are 
ample and well arranged, and these, with the plates (five from the 
old work of Sullivant), will enable almost any one to determine 
the classification of any moss. 

The mosses are here considered to constitute a class including 
three orders, viz: Sphagnacee (the peat-mosses), Andreaaceze 
(the schizocarpous mosses) and Bryacez (the true mosses). The 
Phascacez are considered as forming a tribe (the lowest) of the 
Bryacee. This is, in our opinion, an error. Their indehiscent 
capsules and minute size ought to entitle them to ordinal rank 
as much as the Andrezeaceze. Bryacez, moreover, are arranged 
in three series, viz: Acrocarpi, Cladocarpi and Pleurocarpi, and 
these include, all told, twenty-three tribes. The last of these 
tribes, Hypnez, includes the single genus Hypnum, which is 
represented by 195 species distributed among twenty-eight sub- 
genera. There are, all told, about 900 species of mosses de- 
scribed in this manual, which is more than double the number 
treated in Sullivant’s little work. In the words of the surviving 
author it “is believed to include descriptions of all the species of 
mosses that are as yet known to occur in the North American 
continent within the limits of the United States and northward.” 
—C. B. 
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0: 
GENERAL NOTES. 
GEOGRAPHY AND TRAVELS.' 


America.—Results of the Greely Expedition —On May 13th, 1883, 
Lieut. Lockwood and Sergt. Brainard reached an island which 
has been named after the former (lat. 83° 24’ 30” N., long. 44° 45’ 
W). From an elevation of 2000 feet no land was seen to the north 
or north-west, but Cape Robert Lincoln in Greenland (lat. 83° 
35’, Jong. 38°), was seen to the north-east. Animal life was found 
to be abundant, with scanty vegetation, like that of Grinnell land. 
Traces of hares, lemmings, bear, musk-ox, ptarmigan and snow- 
bunting were seen. The party was absent fifty-nine days. The 
latitude attained on this occasion was four miles farther north 
than the highest reached by the English. In another journey 
Lockwood and Brainard crossed Grinnell land, and from its west- 
ern coast looked out on the Polar sea. The southern part of this 
land is covered with an immense glacier, which they named the 
Agassiz glacier. Sixty miles of land intervene between this and 
the northern ice-cap. While resting three days ninety miles from 
Beatrix bay, at the head of Archer fiord, they struck the head of 
a fiord from the western sea. This they named Greely fiord. 
From its center, in latitude 80° 39’’, and longitude 78° 30’, they 
saw from the summit of a cliff, 2200 feet high, the northern shore 
terminate in a high headland, which they named Cape Brainard. 
To the south, some seventy miles distant, was Cape Lockwood, 
apparently upon a land which, as open water intervened, they 
thought to be separate from Grinnell land, and named Arthur 
land. In 1882 Dr. Pavy followed the Markham route, and was 
adrift in the Polar sea north of Cape Joseph Henry. Abandoning 
everything, he escaped to land. In 1883 Lieut. Lockwood was 
turned back by open water on the North Greenland shore. In 
1882 Lieut. Greely made two trips into the interior of Grinnell 
land, and discovered Lake Hazen, some sixty miles long by ten 
wide. This large body of fresh-water is fed by the ice-caps of 
North Grinnell land, and discharges by Ruggles river into Wey- 
precht fiord, and thence into Conybeare bay and Archer fiord. 
From the summit of Mount Arthur (5000 feet) the contour of 


1This department is edited by W. N. LockincTon, Philadelphia. 
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the land west of the Conger mountains convinced Lieut. Greely 
that Grinnell land tends directly south from Lieut. Aldrich’s 
farthest in 1876. Ruggles river was open at its mouth in April, 
Winter quarters of Eskimo were found, and some relics showing 
that they had possessed dogs, sleds and iron. Mount Arthur is 
the highest point in Grinnell land, which has two ranges of 
mountains, the Conger and Garfield ranges, parallel to and be- 
yond the United States range. NHares, birds, and musk-oxen 
were seen in plenty on this journey. In March of this year Ser- 
geant Long, while hunting, looked from the north-west side of 
Mount Carey tv Hayes’ sound, and saw on the northern coast 
three capes to the westward of the farthest seen by Nares in 1870, 
This sound extends twenty miles farther west than is shown by 
the English chart, but is possibly shut in by land, which showed 
up across the western end. 


Geysers of the Yellowstone—Science tells us that a- comparison 
of the thermal activity of the geysers in Yellowstone in 1878, with 
that displayed on previous years, is adverse to the theory of 
diminution in intensity. Mr. A. Hague reports an additional 
geyser in the Fire-hole basin, and another in the upper geyser 
basin. The first, situated on the broad inter terrace north-west of 
the mounds of the Fountain geyser, has a pool go to 100 feet 
across. The vent is near the west border, and throws up at its 
first burst a column of water eight feet in diameter and twenty- 
five or thirty feet high. There is apparently a second vent of 
lesser power. Dr. Peale, in 1878, suggested that this might be a 
geyser. It is named the Surprise. The new geyser in the Upper 
Basin is Spring No. y of the Emerald group, and throws the 
water to a height of from thirty to fifty feet. This is called the 
Cliff geyser. 


Arrica.—TZhe Bahr-el-Ghazal--Letters from Lupton Bey, 
dated November 5th and 6th, 1883, proves that up to that date 
he was alive and well, and actively engaged in fighting El Mahdi, 
Although these operations, with the impossibility of communica- 
tion with Khartoum, have greatly hindered geographical explora- 
tion, Mr. Lupton has transmitted a sketch of his routes, and 
some valuable determinations of latitude, height, etc. 

The river Kuta, which at Barusso (about 22° 50 E. long., and 
5° 15 N. lat.) is from two to three miles broad, is formed by the 
junction of the Wélle and the Mbomo. These two large rivers, 
the headwaters of the affluents of which rise close to those of the 
tributaries of the Bahr-el-Ghazal, and water the Niam-niam and 
Mangbutta countries, unite at Mabele, about thirteen hours march 
east of Barusso, and the Kuta is shown on the sketch map as 
flowing westward from the point of junction. Mr. Lupton 
opposes the theory that the Kuta is the Shary, from the 
fact that the latter river is only half a mile wide where it 
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flows into Lake Chad. The rivers Pango, Kuru and Biri do 
not flow into the Bahr-el-Arab, as marked on Dr. Schweinfurth’s 
map, but into the Bahr-el-Jur, which, joining the Bahr-el-Arab, 
a little east of 29° W. long. and a little north of 29° N. lat, forms 
with it the Bahr-el-Ghazal. It appears that the death of the Dutch 
traveler, Mr. Schuver, was the penalty for his own rashness. The 
Nazir of Meshra, knowing that the hostile Denka blocked the 
road, wished to detain him, but he insisted on the right to free 
travel given him by the governor-general, and started for Jur 
Ghattas. The next day he and his party were killed by the Janghe 
or Denka. The tribes that have revolted are the Denka, Nuer, 
Dembo, and Mandala, who are mixed up with the Arabs. 


The French on the Congo.—M. Dutreuil de Rhins, the represen- 
tative in France of the French “ mission” in West Africa, states 
that surveys have been made for 800 kilometers up the Ogowé, 
and thence from Francevilie to the Alima. At the station of 
Alima-Leketi, work is progressing upon stone houses and sheds 
in which boats for the navigation of the Congo will be built. The 
Nconi, the Luete, and the Quillu have also been explored; and 
numerous journeys made in before unknown regions. The treaty 
concluded with the International Association has removed some 
of the greatest difficulties. 


The Upper Congo—Messrs. Bohm and Reichardt continuing 
their route after the death of Dr. Kaiser, November 19, 1882, have 
founded the station of Mpala. A map of the region between Ta- 
bora and Tanganyika has been made by M. R. Kiepert from the 
notes of Dr. Kaiser. The same geographer has mapped the route 
of Lieut. Wissman. On this map many positions and heights are 
carefully calculated, and the southern part of the Congo basin is 
shown to be a grand plateau, from which rise elevations of from 
100 to 200 meters, forming the water-parting between the afflu- 
ents of the great river. 


Asita.—TZhe Amu-Daria or Oxus.—The Uzboi, the old bed of 
the Oxus, has been recently explored by General Glukhovskoi 
and his assistants. From a paper read by M. Sviridoff at St. 
Petersburg it appears that the Oxus is as large as the Volga at 
Simbirsk, and is navigable for more than 1000 miles. Its waters 
are charged with sediment, and its overflow causes the fertility of 
the Khivan oasis. At the same time its floods cause great damage 
in its lower course, particularly in its delta. In 1880 several towns 
were half destroyed. On the frontiers of the Khivan khanate the 
Daudan and Kunia-Daria are detached from the Oxus. The first 
is not perceptible at its commencement, which is covered by cul- 
tivated ground, but about sixteen miles from the main river it 
comes into sight, being filled with water from the canals of the 
Khanate. After a course of ninety miles, the Daudan is swal- 
lowed up by sand, but after crossing the Shamrat canal, it again 
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becomes a regular water-course and persists as far as the Sarika- 
mish basin. Dry side canals, with traces of past cultivation, exist 
on the banks of the Daudan. The Kunia-Daria leaves the Amu 
Daria as a small water-course, winding in the broad hollows of 
the old channel, and extending as far as the dam of Kizil-Tokar, 
Beyond this stretches a dry water-course, but at the town of 
Kunia-Urgenj it again becomes a river, and is called the Urun- 
Daria. Dams for irrigation exist on this river. When the Amu- 
Daria is high it frequently overflows into the Karia and Urun- 
Darias. In 1878 the water thus poured into this channel raised 
the lakes of Sarikamish twenty-eight feet. South of the lakes 
of Sarikamish a broad flat valley is formed out of the saline 
marshes, and farther on this assumes the character of a river-bed, 
This is the Uzboi—the old course of the Amu-Daria. Deposits 
of a former river, masses of earth washed down by it, decayed 
roots and weeds on its banks, ruins of an aqueduct and other 
buildings, combine with its regular banks to prove it the former 
water way. M. Sviridoff concluded by stating his belief in the 
possibility of deflecting the Amu-Daria into its old bed, via the 
Uzboi, to the Caspian. 

Mr. Carles’s Fourney in Corea.—Mr. Carles reports that Chi- 
mulpho, the port of Jenchuan, is rapidly building up. The Han 
river, distant twenty-four miles from Chimulpho, is navigable for 
junks of 100 tons to Mapu, the port of Soul. Mapu extends for 
some miles along the northern bank of the river, and is four miles 
from Soul. Soul, a city three miles long by half that width, is en- 
closed by massive walls of stone, twenty-five feet high, with two- 
story towers. The houses are of one story, built of wooden pil- 
lars which support a thatched roof. The spaces between the pillars 
are filled in with mud walls, which in the better class of houses 
are faced with stones, tied together with millet stalks and pointed 
with cement. The houses contain but little furniture, but are 
cleaner and warmer than those of Northern China, There is a 
marked absence of color in streets and houses. 

In the north-east and north of Corea the country is well-wooded 
and watered, and fine timber is brought down the Ya-lu and ex- 
ported to China. The highest peaks of the backbone of Corea 
seem to be to the south-east. The light porous soil of the val- 
leys is highly cultivated, but the mountains north of Soul are 
strikingly barren. It seems to be impossible to purchase any- 
thing in Corea except during a fair. Mr. Carles says that the 
people everywhere have plenty of food, firewood, and cotton 
clothes, of which they wear strikingly little, with substantial mud- 
dwellings; beggars are rare, and the working classes are better off 
than in China; but great riches are uncommon. The women are 
kept in marvelous seclusion. 

Arabia Petrea—Mr. Hull has completed his journey through 
Wady-el-Arabah, the entire length of which he was not able to 
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traverse on account of the hostility of the Bedouins. From the 
lines of now abandoned beach which he has discovered at a 
height of sixty meters in the Gulfs of Suez and of Akabah, Mr. 
Hull believes that a communication existed between the Red sea 
and the Mediterranean in the time of the Exodus. He also be- 
lieves that the level of the Dead sea was formerly 425 meters 
higher than it now is. 


Europe.—tThe three provinces which have been added to Greece 
by the treaty of Berlin have at last an organized administration. 
They are named, after their chief places, Trikkala, Larissa, and 
Arta, but the two former are properly Upper and Lower Thes- 
saly, and the last is a small portion of Epirus. Trikkala has 117,- 
229 inhabitants; Larissa, 144,621, and Arta only 31,178. 

Australia.—Mr. Lindsay’s explorations in Arnheim land, north- 
west of the Gulf of Carpenteria, have resulted in the discovery of 
much good land, and of some new rivers. Following the coast 
northwards from the Roper, a river called Parsons or Rose was 
found, with good ground at its head. The Walker, a river not in- 
dicated in the survey map of 1880, was followed for forty miles 
through a mountainous and beautiful country. Across the water- 
parting from this river, another fine river was reached, and was 
followed until it was found to be the Goyder, the mouth of which 
was all that was before known. The district around this river is 
fitted for grazing, agriculture or sugar-growing. The Blythe is 
another fine river, but the Liverpool, which looms large on the 
chart, does not run at twenty-miles from the sea, The party had 
much difficulty with the natives, who speared four horses, and 
suffered much from want of water on the Liverpool, and in other 
places between the rivers. 


GEOGRAPHICAL Notes.—Mr. E. G. Ravenstein has contributed 
to the Proceedings of the Royal Geographical Society a résumé 
of all that is known respecting Somal and Galla Jand, embodying 
information collected by the Rev. Thos. Wakefield. Mr. A. 
M. Mackay has undertaken a boat voyage from Uganda to 
Kagege, along the western shore of Lake Victoria Nyanza, and 
has explored Jordan’s Nullah, the position of which is errone- 
ously marked on all published maps. He believes that the height 
of the lake given by Stanley (3800 feet) is 300 feet too much. 
Mr. Selons has recently explored a tract of elevated country 
lying near the headwaters of the Sabi, and between the 
Manyame and the Haze, tributaries of the Zambesi. This re- 
gion is a dome-like plateau saturated with springs which form 
the sources of the neighboring rivers, and seems to be the high- 
est land in south-eastern Africa. The wind is sharp and cold, 
droughts and famines are unknown, and the natives get abundant 
and diversified crops. Mr. Selons thinks it well adapted for Euro- 
pean occupation. M. Giraud has been compelled to retreat to 
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Karema on account of the hostility of the natives. He descended 
the Luapula for some distance, and found that, as shown in Raven- 
stein’s map of Eastern Equatorial Africa, this river flows out of 
the south-west side of Lake Bangweolo. Dr. Pogge died at St, 
Paolo de Loanda on March 17th. The bay of Angra Pequeiia, 
27° N. lat., on the coast of Great Namaqua land, has recently 
been taken possession of by Germany. It is curious that upon 
the maps, even on those of the Germans themselves, this spot is 
marked as belonging to England. Robert Flegel continues his 
explorations of the Niger and the Benua. While waiting for funds, 
he joined the Swiss explorer, Zweifel, in a voyage upon the lower 
course of the Niger. This exploration has given us a map of the 
Niger and its affluent the Amambara. On his return to the coast 
M. Flegel found himself able to continue his work, and reached 
Loko on September 11th. 


GEOLOGY AND PALAONTOLOGY. 


OBSERVATIONS ON THE PHYLOGENY OF THE ARTIODACTYLA DE- 
RIVED FROM AMERICAN Fossixs.'"—I have maintained’ that the 
Selenodont dentition is a derivation of the bunodont, a proposi- 
tion which seems unavoidable from a mechanical point of view. 
The testimony of palzontology is also in its favor since in 
America the oldest Artiodactyle, Pantolestes, is Bunodont. Kow- 
alevsky, in the phylogenetic table given in his monograph of 
Anthracotherium’ does not commit himself as to this point, but 
allows the development of the two types of dentition to appear 
to have been contemporary and from some common origin. He 
then derives from such a common point of departure, first, the 
Hyopotamidz, which first appeared in the Eocene, and second, 
the ancestors of Anoplotheriide. From the Hyopotamide he 
derives all the modern Selenodonta, exclusive of the Camelidz. 
The latter group he omits from his table, doubtless because his 
information on the subject was insufficient. The main line of 
origin of the Selenodonta is divided early in the Miocene time, 
the genus Gelocus giving origin to the Pecora, and the genus 
Hyzmoschus to the Tragulina. 

In describing the characters of the genus Poébrotherium for 
the first time, I remarked as follows:* “ The present genus is a 
more generalized type than Gelocus, and in its distinct trapezoid 
and distinct metacarpals represents an early stage in the develop- 
mental history of that genus. It also presents affinity to an ear- 
lier type than the Tragulide which sometimes have the divided 
metacarpals, but the trapezoides and magnum coossified. In fact 
Poébrotherium as direct ancestor of the camels, indicates that the 


1 Portion of a paper read before the Amer. Asso’n Adv. Science, Phila., 1884. 
2 Journal Academy Nat. Sciences, Phila., 1874. 

5 1873 (? 4), p. 152. : 

# Bulletin U. S. Geol. Surv. Terrs., Vol, 1, No. 1, p. 16, Jan., 1874. 
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existing Ruminantia were derived from three lines represented by 
the genera Gelocus, for the typical forins, Poébrotherium for the 
camels, and Hyzmoschus for the Tragulidz.” 

These views being then established on sufficient evidence, it 
remains to make such additions as the facts cited in the first part 
of this paper indicate. First in importance comes the place in the 
phylogeny of the Selenodonta, of the Oreodontide. The peculiar 
inward extension of the unciform bone already ascribed to them, 
characterizes also among extinct forms the genus Leptomeryx, 
and probably Hypertragulus. Among recent ruminants it is only 
seen in the Tragulide.’ If we arrange these types in serial order 
we find the modifications of forms to be generally identical with 
those cf the other ruminant lines, in the codssification of the 
bones of the legs and feet. This series may then be regarded as 
phylogenetic. The peculiar structure of the carpus of the Oreo- 
dontidz puts them out of the question as ancestors of any type 
of existing ruminants other than the Tragulina. Whether they 
themselves can be traced to a five-lobed, or to a four-lobed buno- 
dont ancestor, remains an undecided question. It is not, however, 
probable that a five-lobed form has been intercalated in a series, 
both of whose extremities are four-lobed. If this be true, the 
Oreodontidze must be regarded as an ancestral type of Seleno- 
donta, coéqual with the Hyopotamidz, and it may well be ques- 
tioned whether the latter can have been ancestors of the existing 
Ruminantia, whose molars are four-lobed. 

So the present investigation does not disclose the ancestral 
stock of the Pecora. In North America'we have not progressed 
further in the solution of this question than I reached in 1877,? 
after a study of the genera Cosoryx Leidy, and Blastomeryx 
Cope. I had already* suggested that the former genus is the an- 
cestor of the Cervidz, but subsequently* remarked “‘ it is not prob- 
able that this genus is the immediate ancestor of Cervus, from the 
fact that the molar teeth display in their prismatic form a higher 
degree of specialization than belongs to that genus. It is prob- 
able that the true ancestor combined the dental type of Cervus 
with the distinct roots and short crowns of the molars, with the 
type of horns here described.” I at that time included a species 
(Cosoryx gemmifer Cope), in the genus provisionally, which has 
the type of molars in question. Having discovered another larger 
species which has the same type of molars, I at once distinguished 
the provisional group in which I had placed the C. gemmiifer, 
Blastomeryx, as a genus, and in describing the species (2. dore- 
alis) observed as follows: “In brief, its molars differ from those 


1 Among Perissodactyles it occurs in Tapirus and the Rhinocerontidz. 

* Proceedings Amer, Philos. Soc,, p. 223. 

3 Proceed. Acad. Phil., 1874, p. 149. 

* Report Expl. and Surv. W. of 1ooth Merid. U. S., Geo. M. Wheeler in charge, 
IV, pl. 1, p. 349, 1877. 
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of Cosoryx (“ Dicrocerus”) as much as those of the deer differ 
from the molars of the antelope. While Cosoryx (“ Dicrocerus”) 
was probably the ancestor of Antilocapra, Blastomeryx was the 
ancestor of Cervus or Cariacus.” This opinion expresses all the 
information I possess on the subject at present. It remains to 
ascertain the structure of the anterior feet in Hypisodus, which is 
the earliest genus of Ruminantia known to have prismatic molars, 

The following table will represent the views expressed in the 
preceding pages: 


? Bovide. Tragulida. Camelide. 


Hyopotamide. Oreodontide. Poébrotheriide. 


Selenodonta. Quadritubercular Bunodonta. 


Tritubercular Bunodonta. 
(Pantolestide). 
—E. D. Cope. 


ErupTIon OF KRAKATOA.—It will be remembered, says Science 
Gossip, that the Dutch government appointed a commission to in- 
vestigate the nature and results of the eruption of Krakatoa, in 
August last. The report has just been presented by Dr. Ver- 
beck, and it is a remarkable illustration of scientific courage and 
adventure. At the same time it shows that the eruption was on 
a scale which might almost be called catastrophic. Krakatoa lies 
on a rent or fissure in the crust of the earth which runs across 
the Straits of Sunda. Dr. Verbeck thinks that sea-water may 
have been admitted thus to the molten matter beneath, so as to 
form steam at high pressure. The sound of the volcanic explo- 
sion of August last was heard over a space equal to one-sixth of 
the earth’s circumference. So violent were the air waves caused 
by the explosion, that walls were rent by them (not by earth- 
quakes) at the distance of 830 kilometers away. One air-wave 
was propelled from Krakatoa which traveled no less than three 
and a quarter times round the circumference of the earth. The 
large tidal wave appears to have been caused by the northern 


_ 
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part of the mountain giving way. There only remains the south- 
ern part, which has been cut in two from the very top, and forms on 
the north side a magnificent precipitous cliff more than 2500 feet 
high. In the place where the fallen part once stood there is now 
everywhere deep sea, in some places as much as 1000 feet deep. 
The ashes thrown out by the eruption must have been enormous, 
especially if we are correct in assuming that the brilliant sunsets 
are due to the finer parts suspended in the atmosphere. Within 
a circle of fifteen kilometers’ radius from the mountain, the layers 
of volcanic ashes thus ejected cover the ground from sixty to 
eighty meters thick. The known surface over which the ashes 
were ejected, as calculated by Dr. Verbeck, is 750,000 square kil- 
ometers, apart from other unknown areas where they also de- 
scended. He thinks that the finer particles, propelled by the wind, 
have made a journey round the world. The vapor was condensed 
to water, and froze in the cold currents. The refraction through 
these innumerable ice crystals, Dr. Verbeck thinks, caused the 
beautiful and red glows of our phenomenal sunsets. He calcu- 
Jates that the quantity of solid substances ejected by the volcano 
was eighteen cubic kilometers. Dr. Verbeck and his staff thor- 
oughly explored the island last October, when the heat was so 
great as almost to stifle them. 


THE SEVENTH VOLUME OF THE GEOLOGICAL SURVEY OF ILLINOIS 
commences with a description of the coal measures by A. H. 
Worthen. The coal fields occupy 3600 square miles, and contain 
sixteen seams, five of which can be profitably mined at some 
points. At a depth of 682 feet a deposit of coal oil has been 
found at Litchfield. Messrs. Orestes St. John and A. H. Worthen 
contribute descriptions of the carboniferous fossil fishes. As 
many as sixty-three Cochliodontide are described, of which some 
fifty-seven are new, comprising the new genera Vaticinodus, Ste- 
nopterodus, Chitonodus, Deltodopsis, and Orthopleurodus. Thir- 
teen species of Psammodontidz are characterized, eleven of which 
are new. The teeth of the Psammodontide form a pavement 
akin to that of Myliobates, but each tooth is quadrangular or 
trapezoidal. Ichthyorodulites conjectured to belong to twenty- 
two forms, mostly new, are also described. The volume con- 
cludes with descriptions of the carboniferous invertebrates, by A. 
H. Worthen, S. A. Miller and others. Thirty-seven species of 
Poteriocrinus, and eighteen other crinoids, are enumerated. 
Messrs. Wachsmuth and Harris describe Heteroschisma gractle, a 
new genus and species of Blastoidz, and two other species of 
Blastoids. The Asteroidea are enriched by the addition of Comp- 
saster formosus and Cholaster peculiaris ; the Ophiuroidea by 
Tremataster difficilis, and the Echinoidea by Hydochinus spectabilis, 
a new Peristodomus and three species of Archzocidaris. Cnly 
eleven molluscan species are given. 
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GeoLocicaAL Notes.— General—The age of the formations 
around Keff, in Tunis, has been determined by M. Maris by the 
aid of the fossils. There is a regular superposition of upper cre- 
taceous, eocene and miocene. The middle eocene, or nummulitic 
beds, rest directly upon the Senonian or chalk, without the inter- 
position of a lower eocene. The uppermost part of the cretace- 
ous is very rich in fossils, especially in small echini related to 
Faujasia, and may belong to the Darian stage. The most inter- 
esting of the lower beds are those which enclose Heterocerus poly- 
plocum, and correspond to the upper Senonian beds of Tercis, in 
Westphalia, and to the chalk of Meddon. 

Tertiary.—M. Dieulafait’s conclusions regarding the origin of 
the phosphorites and ferruginous clays of France are as follows: 

(1) The quantity of phosphate of lime existing in the caverns 
of the south-west of France does not represent a tenth part of 
that which existed in the limestones, the removal of which pro- 
duced the caverns. 

(2) The ferruginous clays, which accompany and often cover 
the phosphates, have the same composition as those which are 
obtained by attacking with a feeble oxydating acid, the rocks con- 
stituting the walls of the phosphorite caverns. 

(3) Rare substances, such as manganese, nickel, cobalt, zinc, 
copper, and iodine, which exist in the normal rocks of the phos- 
phorite districts, are found in a relative state of concentration in 
the phosphorites and in their accompanying clays. 

These results point to the possibility that the phosphorites of 
the calcareous plateaux of the south-west of France have, for the 
most part, if not entirely, been extracted from the encasing rocks, 
solely by the influence of the chemical reactions of the humid 
method. 

MINERALOGY .! 


ALLANITE, APATITE AND TySONITE CrysTALs.—Professor E. S. 
Dana? has given careful crystallographic descriptions of allanite 
from Moriah, N. Y., apatite from Paris, Me., and tysonite from 
Colorado. The crystal of allanite was remarkable both for size 
and perfection, measuring 334 by 4% inches, having smooth planes 
and being of a symmetrical shape. 

The apatite crystal, of a deep blue color, was small (1% inch in 
length), but beautifully modified. It was doubly terminated by 
pyramids of the third order, these hemihedral forms being un- 
usually prominent. Two new planes for the species were ascer- 
tained. 

The crystal of tysonite was the largest yet found, weighing fully 
two and a half pounds. Only a few planes were observed, but the 


1Edited by Professor H. CARVILL Lewis, Academy of Natural Sciences, Phila- 
delphia, to whom communications, papers for review, etc., should be sent. 


2Amer. Fourn. Sc., 1884. 
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angle between O and 1, which was regarded as the fundamental 
angle, was determined to be O A 1, ooo1 A 1011 = 38°25’ and 
38°24%4’. The length of the vertical axis is then c = 0.68681, 
and from this the other angles are calculated. 


Curtous Gop Crystats.—W. P. Blake! has described some 
curious forms of crystallized gold from Montana. There isa solid 
octahedral nucleus or head, with a long divergent brush-like ap- 
pendage on one side, resembling the drawings made of certain 
comets. The appendages are many times longer than the octahe- 
dron, but the whole crystal is not over an eighth of an inch in 
length. 

He also describes hexagonal prisms of gold terminated at one 
or both ends with pyramids. The planes are brilliant and the 
crystals show no signs of twinning. They are from Sonora, 
California. 


ALKALIES IN BeryL—S. L. Penfield has shown that, so far as 
he has tested, all beryl contains more or less alkalies, sodium and 
lithium being always present, and sometimes cesium, Water is 
also always present, and must be regarded in the formula. The 
alkalies, sometimes amounting to five per cent, are shown to re- 
place the beryllium, and the formula Al, Be; Hz Si, Og is proposed 
as the one agreeing best with the analyses. 


New MINERAL ANALYsEsS.—F. W. Clark and T. M. Chatard, in 
the laboratory of the U. S. Geological Survey, have published? 
new analyses of the following minerals: (1) Jade and pectolite, 
from Point Barrow, Alaska, which are cut and polished by the 
Eskimo; (2) saussurite, from Shasta county, California ; (3) al- 
lanite, from Topsham, Maine, where it occurs in slender black 
prisms, often rusty on the surface, and known by the quarrymen 
as “nails” ; (4) damourite, from the topaz locality of Stoneham, 
Maine, both compact and micaceous ; (5) margarite, from Gaines- 
ville, Ga., one specimen being of a bright pistachio green color, 
contrasting with the core of pink corundum, from which it radiates; 
(6) cimolite (?), a pink, earthy alteration product, encrusting albite 
and tourmaline, from Norway, Maine; (7) halloysite, in bluish 
white lumps, covered with a black coating of the oxides of copper 
and manganese, from near Mono Lake, California ; (8) prochlorite, 
from Georgetown, D. C., of a dark green color; (9) halotrichite, 
occurring among a deposit of aluminous sulphates, which cover 
some two thousand acres at the headwaters of the Gila river, 
New Mexico; (10) alunogen, in variously colored crusts, from the 
same locality. New localities for several other minerals are also 
given. 

LOLLINGITE AND OTHER MINERALS FROM CoLorADO.—At several 
mines in Gunnison county, Colorado, associated with barite, sid- 


1 Amer, Fourn, Sc., 1884. 
2 Ibid. 
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esite, galena, chalcopyrite, argentite, proustite, etc., there occur 
small, steel-like crystalline forms of radiated structure, often stel- 
late, which have been shown by W. F. Hillebrand! to be a cobal- 
tiferous variety of lollingite,an arsenide of iron. The crystals 
are often interpenetrated, and form twins and trillings, which again 
interpenetrate to form complex radiating masses, often several 
inches in diameter, The specific gravity is 7.4, and analysis 
showed the presence of over four per cent of cobalt, with small 
percentages of nickel, copper, bismuth and sulphur. 

A related mineral, which occurred in thin blades with the 1él- 
lingite, was shown to be an arsenite of cobalt, but not enough 
was obtained for analysis. 

Cosalite was found in La Plata county in irregular masses of 
small size, having irregular fracture, a grayish-white color, and 
hardness of 3.5. 

A sulpho-bismuthite of copper and silver, probably a new 
mineral, was found in a quartz vein in Park county. It wasa 
bluish-gray substance, sometimes occurring in minute, slender, 
striated crystals. It will receive further investigation. 

Hiibnerite occurs in Ouray county in large flattened crystals, 
vertically striated and imbedded in quartz. It has a brownish- 
black color, pale yellow in very thin crystals. The composition 
agrees with the formula, MnWQ,. 


EvansITE.—The rare mineral evansite, a hydrous phosphate of 
alumina, heretofore found only in Hungary, whence it was 
brought in 1856 by Brooke Evans, after whom D. Forbes named 
the species, has recently been found by A. S. Woodward? in East 
Cheshire, England. It occurs in fissures in a fossiliferous shale, 
and it is probable that like the vivianite of the New Jersey green- 
sand beds, it is in part derived from organic matter. In physical 
characters the mineral agrees with the original evansite. 


Trin FROM Carotina.—In a recent number of the Nat- 
URALIST reference was made to the discovery of tin at King’s 
mountain, N.C. Dr. C. W. Dabney, Jr., has sent us further par- 
ticulars concerning its occurrence at that place. 

The cassiterite is mostly massive or crypto-crystalline ; specific 
gravity 6.6-6.9; color generally dark brown, but varying from 
black to almost colorless. 

The partial composition was ascertained to be as follows: 


(1) (2) 
Silica... 1.76 2.36 

PENG ACIE:, 0.92 1.14 

74.41 (by wet method) 65.21 (by fusion) 
Iron and manganese,........ undetermined undetermined 


Amer. Yourn. Se., 1884. 
2 Mineralogical Magazine, Vol. V, p. 333+ 
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Specimen (1) was of a light grayish color, specimen (2) was 
dark brown. 

Associated with the cassiterite is tourmaline, menaccanite, 
mica, zircon and rutile, the two latter scarce. Much of the cassi- 
terite is in small grains with tourmaline. 


NICKEL FROM NEvADA.—Important deposits of nickel ore have 
been discovered in Churchill county, Nevada. Some thirteen 
veins, varying in width from ten to thirty-five inches, traverse a 
ledge of rock, the gangue separating the veins consisting of sil- 
ica, iron, lime and magnesia. As recently determined by S. B. 
Newberry’, the ore at the greatest depth (eighty feet) consists of 
nearly pure niccolite. Nearer the surface oxidation products 
appear. At the ten feet level the ore is mainly the hydrated 
arseniate, or annabergite. There is every prospect that the nickel 
mines of Nevada will eventually become a prominent source of 
supply of this valuable metal. 


VANADINITE.—Vanadinite in brilliant red and yellow hexagonal 
crystals is reported by F. H. Blake’ as occurring in Pinal county, 
Arizona. Wulfenite occurs at the same locality. The vanadinite 
occurs in the seams of a partly decomposed rock resembling 
trap, covering sometimes five square inches of surface. The 
crystals are small and are generally simple hexagonal prisms 
whose prismatic planes are striated vertically, the opposite of 
what occurs in pyromorphite. Some few modifications also 
occur. 

BOTANY. 


STRUCTURE, DEVELOPMENT AND DISTRIBUTION OF STOMATA IN 
EQUISETUM ARVENSE.*—The stomata develop less rapidly on the 
stem than on the leaves, and hence in order to study them in 
their earlier stages, it is best to cut a section of epidermis from a 
very young stem. 

In the earliest stages I could find, the mother-cell of the stoma 
occurred as a cell of equal rank with the others, but was divided 
into four guard cells lying side by side, their longitudinal axes 
being parallel to that of the stem (Fig. 1 @). As the ordinary 
epidermal cells develop they grow more in length than in breadth, 
while the stomata grow equally in both directions, and crowd 
upon the surrounding cells (Figs. 1 and 3). In the meantime the 
outer pair of guard cells arch over the inner pair (Fig. 1 4) and 
finally completely cover them (Fig. 3). When mature, the guard 
cells are loaded with silica arranged in radiating bars (Fig. 3), 
and usually the inner pair is entirely hidden ; but if a thin cross- 


1Amer. Fourn. Sc., 1884. 

2 [bid. 

3 Edited by Pror. C. E. Bessey, Ames, Iowa. 

*Selected for publication from original work of students in the botanical labora- 
tory of the University of Michigan, 1883-’84. 
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section of a mature leaf be obtained, the two pairs of cells can 
be seen, one above the other (Fig. 2,@a, upper pair of guard 
cells ; 44, lower pair). 

With reference to the distribution of the stomata, Sachs makes 
the general statement that in the genus Equisetum they are 
always found in the furrows and never on the ridges; but &, 
arvense seems to be a partial exception to this rule, as upon the 
leaves the stomata are invariably on the ridges. 

Taking the fertile plant, we find the leaves arranged in sheaths 
at the nodes of the stem; these sheaths are entire at the base but 
broken at the top into numerous teeth, which begin to diverge in 
the deeper furrows (Fig. 4 ¢¢). Fig. 4 shows an outline section 
of a leaf taken about half way up; the upper surface is the outer 
one, on which the stomata are always located. It will be seen 
that between the furrows, ¢¢, there is a smaller furrow, m, along 
the central line of the leaf. On the ridges, 44, the stomata 
occur, disappearing about two-thirds of the way from the base of 
the leaf where they are most abundant. Where the leaves join 
the stem the furrows, ¢ ¢, are continued (Fig. 5 ¢ ¢), the furrow m 
disappears, becoming continuous with the highest part of the 
ridge of the stem (Fig. 5 #). Fig. 5 is a section of one of the 
ridges of a stem; a @are the cells containing chlorophyll; where 
these touch the epidermis there is a slight elevation above the 
general slope, and on these places the stomata occur. 

The distribution of stomata on the stem and stem leaves is 
alike on the fertile and sterile plants, but the branches have another 
method of arrangement. On the leaf of the branch (Fig. 6) 
there is no central furrow, but its place is taken by a sharp ridge 
(Fig. 6), and the ridges and furrows of the leaf are all con- 
tinued on the branch. On the leaves the stomata are borne on 
either side of the ridge (44), but on the stem they pass down into 
the furrows and lie on either side of the lowest part. 

This arrangement of stomata in £. arvense is peculiar to the 
species, for in £. /émosum and E. hyemale they lie, on the stem, 
exclusively in the furrows. 


EXPLANATION OF PLATE XXXII. 


Fic. 1.—Epidermis of stem (preserved in alcohol). 
Fic. 2.—Cross-section of a stoma, 

Fic. 3.—A mature stoma. 

Fic. 4.—Cross-section of leaf of fertile plant. 

Fic. 5.—Cross-section of ridge of stem. 

Fic. 6.—Cross-section of leaf of branch. 


—Effie A. Southworth, Ann Arbor, Mich, 


Tue Desmips oF THE UniTeD States.—A new impetus will 
be given to the study of these beautiful plants by the publication 
of Rev. Francis Wolle’s book, Desmids of the United States, 
lately received. Over four hundred and fifty species and well 


PLATE XXXII. 


Stomata in arvense. 


b b Tig. 5- 
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marked varieties are described and figured with a fullness as to 
detail and coloring which leaves little to be desired. The fifty- 
three colored plates contain eleven hundred figures, most of 
which are magnified 500 times, relatively few being magnified 
375 and 250 times. The making of these plates alone involved 
an amount of labor for which botanists will certainly be very 
grateful to the industrious author. That the work has been 
largely a labor of love is evident from the fact that it is sold for 
five dollars. 

The following directions for collecting desmids (page x11) will 
show the author’s style, and may serve to incite some of the 
NATURALIST’S young collectors to search for these beautiful and 
interesting plants : 

“The outfit need not consist of more than a nest of four or five 
tin cans (tomato or fruit), one within the other for convenience of 
carriage ; ten or a dozen wide-mouthed vials, and a small ring- 
net made of fine muslin at the end of a rod about four feet in 
length. Should a boat be needed it can usually be hired on the 
spot. After selecting what seems to be a good locality, drag the 
net a few feet among the grasses and mosses, allow the bulk of 
the water to drain through the muslin, and then empty the resi- 
due into one of the cans; repeat this process as often as may be 
desirable. Ten or fifteen minutes after the cans have been filled, 
most of the surface water may be poured off and the remainder 
transferred to a glass vial, where the solid contents will gradually 
sink and the superfluous water can be again poured off and the 
vessel filled up with deposits from other vials. In shallow places 
what is known as swamp-moss (Sphagnum), bladderwort (Utricu- 
laria), water-milfoil (Myriophyllum) or other finely cut-leaf water 
plants are likely to abound; these should be lifted in the hand 
and the water drained or squeezed from them into a tin can to 
be subsequently treated as already stated. A few drops of car- 
bolic acid in each vial, just enough to make its presence percepti- 
ble, will preserve the contents for months, and even years from 
deterioration ; the green coloring matter (ci/orophyll) may fade, 
but this, in the case of desmids, is of little importance; never- 
theless, when practicable, always examine the materials when 
fresh. When dried on paper for the herbarium the specimens 
can still, after being moistened with water, be microscopically 
examined, but not with the best results, since the drying up is 
apt to collapse or otherwise distort the cells. 

“ The collector will not know the value of his find until it has 
been brought drop by drop under the lens of his microscope, and 
out of the entire mass he may discover nothing to reward his 
labors; this, however, should not discourage him, as one or two 
failures are to be expected prior to meeting with an adequate 
reward. His interest in the study will be greatly enhanced if he 
keeps a record of it in sketches of what the microscope reveals 
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to him. These sketches should, of course, be very exact, and in 
order that they may be so, it is necessary that the microscope 
should be provided with an eye-piece micrometer with which to 
measure the length and breadth of the figure to be sketched, 
*  * It is so difficult to separate specimens from their accom- 
panying foreign matter that it is seldom amateurs can mount 
them satisfactorily on slides, and therefore this method of pre- 
serving specimens is not open to recommendation.” 


BoranicaL Notes.—Dr. Gray’s Revision of the North Amer- 
ican species of the genus Oxytropis, communicated to the Amer- 
ican Academy of Arts and Sciences, May 14, 1884, and but 
lately received, is an attempt to clear up some of the obscurities 
of the subject. Sixteen species are recognized as occurring in 
North America, but one of which occurs on the Atlantic coast, 
viz., O. campestris L., in Northern Maine, Lower Canada and 
Labrador. A second species, O. /amberti Pursh, occurs from the 
Saskatchewan river, Minnesota, and Western Texas, westward to 
New Mexico and Montana. Two varieties of this species are 
noted, viz., var. sericea (O. sericea Nutt.) from Wyoming to Texas 
and Arizona, and var. digelovit (O. lambertt Torr., in Pacific R. R. 
Rept., 1v, 8¢) on the Upper Canadian river. All the other spe- 
cies are from the Rocky Mountain region and Alaska. With 
the foregoing we have also Notes on some American species of 
Saxifraga, by the same author. Joseph F. James’ Contribu- 
tions to the Flora of Cincinnati, in the Jour, Cin. Soc. Nat. Hist., 
contains many interesting notes on certain plants of the Cincin- 
nati flora. In an interesting paper, “ Untersuchungen iiber die 
Bildung von centrifugalen Wandverdickungen an Pflanzenhaaren 
und Epidermen,” just received, the author, Heinrich Schenck, 
discusses the thickening of the cell-walls of hairs and epidermal 
cells. A large plate with numerous figures illustrates the paper. 
Drugs and Medicines of North America is the name of a 
promising new quarterly illustrated journal devoted to the dis- 
cussion of the botany, pharmacy, chemistry and therapeutics of 
the medicinal plants of North America. It appears to be worthy 
of support. It is published by Lloyd Bros., 180 Elm street, Cin- 
cinnati, Ohio, for $1 per year. 


ENTOMOLOGY. 


Lire History oF LOCHMUS TESSELLA.—The caterpillar of this 
moth is one of the most interesting among the Notodontians since 
it connects Cerura with the other genera, by reason of its two 
long caudal filaments, so much like those of Cerura. These ap- 
pendages are simply modified anal legs, and seem to be tactile 
organs. This caterpillar is also interesting from its power when 
touched of forcing out a dense cloud of fine spray from a point 
near the head; exactly where this repugnatorial apparatus is sit- 
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uated is difficult to say ; as yet I have been unable to find it with 
a hand-lens. It is very common on the oak, from Maine south- 
ward, in August and through September. 

It is a large-bodied, pale green caterpillar, thickest in the mid- 
dle, being somewhat spindle-shaped. The head is moderately 
large, flat in front, subconical, with the vertex high and conical, 
pale green, edged very irregularly with roseate on the sides. A 
small double reddish tubercle on the top of the prothoracic seg- 
ment, from which a median white or yellow dorsal stripe, here 
and there marked with roseate spots, runs to the supra-anal plate. 
The anal legs are represented by two slender filaments held out- 
stretched, which are nearly as long as the body is thick. There 
are seven pairs of oblique lateral faint yellowish slender stripes, 
the last pair extending to the sides of the anal filaments. All the 
legs are pale green and concolorous with the body. Length 
40™™ including the filaments. 

The young before the last moult have much higher prothora- 
cic dorsal tubercles and much larger anal filaments than in the 
adult, and they are tinged with reddish. The cocoon is of silk, 
not very thick, spun between the leaves, and in confinement the 
moths issued in November, though ordinarily not due until June. 
—A. S. Packard. 


TRANSFORMATIONS OF CARIPETA ANGUSTIORATA.— The caterpillar 
of this geometrid moth is common on the white pine in August 
and September in Maine and Rhode Island, where I have observed 
it, and is protected from observation by its resemblance to the 
smaller twigs of the pine. It is quite variable in its coloration. 
It is rather lerge and thick-bodied, the body being somewhat 
thickened at the first pair of abdominal legs. The head is slightly 
angular above, as wide as the segment next to it, the latter being 
rather small and not angular in front, but provided with small 
warts. On the metathoracic and abdominal (except second and 
third from the end) segments is a prominent transverse saddle- 
shaped ridge, ending on each side in a dark warty tubercle. On 
the penultimate segment are two dark, rather high dorsal tubercles, 
situated near together. Behind these two tubercles, and situated on 
a transverse wrinkle, are two small dark warts, and on a succeeding 
wrinkle are six warts; on the supra-anal plate are four warts, 
while on the edge, which is obtuse, are four small warts from 
which project four hairs. There are similar hairs on the edge of 
the anal legs, which have a deep crease parallel to the front edge, 
and two large spines. Lateral ridge rather prominent, interrupted 
at the sutures between the segments. 

In color this larva is pale lilac, with whitish gray specks, being 
of a slate color or decidedly reddish, like a twig of the trees, and 
variously marbled with dark brown, or sometimes with greenish 
livid white. The head is marbled with transverse parallel waved 
lines. Length 30-32™ August 8-9, at Brunswick, Me., it spun 
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a white web with minute meshes; the cocoon not being a loose 
one; and on the oth it assumed the pupa state. The chrysalis is 
brown, sometimes green on the head and thorax, including the 
limbs and wings; with an obscure dorsal row of irregular spots, 
forming a nearly continuous line or band; and a lateral row of 
large obscure spots. On the second segment from thie end of the 
legs are two warts. The spiracles are unusually distinct. Length 
15™"- The moths issued in May in the breeding boxes.—A, S. 
Packard. 


Tue Limss oF Insects.—In his inaugural dissertation Dr. F, 
Dahl considers the structure and function of the limbs of insects, 
After the usual historical preface the author considers, without en- 
tering into anatomical details, the external structure of the leg, but 
devotes more space to the mechanism of the muscles. The insect 
limbs are then regarded from the point of view of their special func- 
tions, z. e. the limb as an organ of motion, whether on the ground, 
in water, or in the air. Under this head are given histological de- 
tails, with figures filling three plates and showing the fine anatomy 
of the tarsal joints, claws and pulvilli as well as hairs, as well as 
the external appearance of the last tarsal joints of insects of dif- 
ferent orders. 

The limbs are then treated of as organs of prehension, includ- 
ing reproductive purposes as well as their uses in cleansing and 
combing the head, antenne and mouth parts, with sketches of the 
different kinds of combs growing on the fore-legs of beetles, bees 
and wasps, etc. 


Poison GLANDS IN THE SKIN OF THE CECROPIA CATERPILLAR.— 
Dr. Dimmock, in the course of a valuable article cn “ Some glands 
which open externally on insects,” in Psyche, for September- 
October, 1882 (published in February, 1884), states that, if a Ce- 
cropia caterpillar “be examined carefully, the black spines upon 
its red, blue, and yellow knobs, or tubercles, will be seen to break 
easily from the tubercle, and a clear yellow fluid of disagreeable 
odor to ooze trom each opening left by the injury. By crushing 
the tubercle with a pair of forceps, the same strong odor is very 
noticeable, and by this mode of treatment one has no difficulty in 
proving that each tubercle, small or large, blue, yellow, or red, 
contains the odorous fluid. The red tubercles are seen, in sec- 
tions cut with the microtome, to be divided into compartments, 
the cavities of each spine opening into a compartment at its basal 
end. The spines themselves are quite rigid and very brittle, so 
that they break away at a slight touch, and leave a hole in the 
tubercle, out of which the odorous fluid pours, pushed by internal 
pressure. This fluid, which I have not examined carefully, 
but which I hope later to study chemically, is strongly acid 
to litmus paper, but causes a purple precipitate in carmine 
solutions.” The odor given out by these glands suggests at 
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once their protective function. Similar glands, 2 ¢., with no 
outlet until one is produced by external agency, are not rare in 
bombycid larve. Karsten, in 1878, described the anatomy of the 
poison glands at the base of the hairs of an American Saturnia. 
The secretion is “ perhaps formic acid or a formate in solution.” 
The paper is crammed with interesting facts on this subject ; 
among others it is stated that, according to Witlaczil, the “honey” 
secreted by the aphides issues from the anus, and not from the 
tubes on the sixth segment. 


MALPIGHIAN VESSELS OF LEPIDOPTERA.—M. Cholodkorsky has 
lately added Lzncola biselliella to the list of the few insects that are 
known to have only two Malpighian vessels; these are of some 
size, and are folded along the course of the digestive canal, and end 
by a distinct enlargement. Luckow has described four Malpigh- 
ian vessels in a species of Pterophorus and of Hyponomeuta, but 
later investigations show that they really agree with the great 
majority of the Lepidoptera in having six. As embryological re- 
search has shown that a small number of Malpighian tubules is a 
primitive character, and that with progressive development the 
number increases either by branching or by histolysis, succeeded 
by a fresh development of a larger number, it is clear that the 
Microlepidoptera in which there are but two, while their cater- 
pillars have six, exhibit just the reverse to what we should ex- 
pect, or in other words we have here a case of atavism, and one 
which as it obtains in the imaginal state only, is here a periodic 
rather than a constant atavism.—/ournal of the Royal Microscopi- 
cal Society, June, 1884, p. 373. 


TRANSMISSION, PRESERVATION AND MounTING OF APHIDES.—G. 
B. Buckton gives the results of his experience as to the best mode 
of transmitting living Aphides, and also the best method for kill- 
ing and preserving such like insects for future examination. 

As to transmission, the chief thing to be guarded against is 
desiccation, and no plan seems to be so successful as their inclo- 
sure in ordinary quills stopped by plugs of cork and pellets of 
beeswax. The substance of the quill is sufficiently porous to pre- 
vent mildew on the one hand and a rapid evaporation on the 
other. In this way small insects may be sent through the post, 
and in a far better condition than can be secured in any tin boxes, 
even though they be filled with leaves. If a slip of somewhat 
succulent leaf be rolled round each quill, to retain moisture, a 
bundle will conveniently pass through the post. 

For preservation (other than on a slide) the best plan is to drop 
the insects into small flattened glass tubes partially filled with a 
suitable liquid, then draw the tube to a fine point, break the end 
off, and warm the empty space (or, better, expel the air by a 
pump), and the tube can be entirely filled with liquid, and then 
sealed with the blow-pipe. 
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For mounting microscopically, five or a dozen spots of fluid 
Canada balsam should be dotted on a slide from the head of a 
pin, and by means of a hair pencil as many living insects trans- 
ferred to them. The specimens at once adhere, and if the spots 
are small the insects spread out their limbs naturally, with a view 
to escape. They may be fixed on their backs or otherwise, ac- 
cording to the views desired. 

A very thin glass cover, or, if very high magnifying powers are 
wanted, a small disk of clear mica, is laid over the insects, and 
then one or more drops of the fluid balsam are delivered from a 
glass rod at one of the sides of these covers. The balsam runs 
slowly under by capillarity, and it drives all the air before it, the 
small weight of the cover assisting it to spread, until the whole 
area is filled. No pressure is to be used, or the elastic bodies of 
the Aphides will change shape; and besides this, the juices will 
be forced through the cornicles and pores. If the balsam is thick, 
a very gentle heat, hardly exceeding that of the cheek, may be 
applied, but as a rule, the temperature of a room is better than 
that which exceeds it. The insects die immediately they are cut 
off from air, and in almost every case their position will be good 
for examination. To spread the wings of a small insect, the above- 
mentioned small dots may be made in a row. The belly of the 
specimen is applied to the middle spot, and by a bristle one wing 
may be applied to a dot on the one side, and the other wing to 
the third dot. The cover is then placed as before, and when the 
balsam runs in it will not disturb the position of the spread wings, 

It will be noticed that very soon after live insects have been 
mounted in a resinous substance that will not mix with water, a 
white cloudiness forms around each specimen. This is caused by 
the watery juices of the insect, which chill the medium and make 
it opaque. 

This cloudiness, however, entirely disappears after perhaps a 
month, the moisture being slowly carried outwards. The same is 
to be said of stray air-bubbles. The oxygen of the air unites with 
the balsam, and thus hardens it ; but what combination is effected 
with the nitrogen is not so clear. However, air-bubbles in balsam 
disappear in time, provided the former is not in too hard a con- 
dition. 

In cases when the above small pressure is undesirable, small 
circles, cut by round punches of different sizes out of very thin 
sheet lead, will be found more convenient to insert between the 
glass slip and its cover than circles of card, which are sometimes 
recommended. The thin sheet lead from the Chinese tea-chests 
is very suitable for punching, and as it is not porous like card, it 
yields no air-bubbles by heat. 

D. Von Schlechtendal has described a method by which it 
would appear that all the characters of form and colour (?) may 
be preserved in Aphides and other insects. The method consists 
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of a rapid death and drying of the insect by means of a current 
of heated air. The Aphis, previously attached to some suitable 
support, is suddenly and momentarily subjected to the heat of a 
spirit or other flame, by which it is immediately killed and caused 
to retain its natural position. Several examples are then carefully 
roasted in a current of hot air, such as that passing through an 
inclined glass tube duly made hot, or dried on a sheet of paper 
moved over a heated metal plate. 


When dry, the specimens are mounted on card by attachment 
with gum tragacanth, or, as Mr. T. W. Douglas suggests, more 
conveniently on mica, called “talc,” in the shops, which, as it is 
incombustible, is well suited for a support both before and after 
drying. - 

This method is vouched for as good by Drs. Giebel, Taschen- 
burg, Mayr and Rudow. I have not tried this roasting process, 
but it must require some address to prevent the shriveling of wings 
in such delicately formed insects, and to provide against the burst- 
ing action of the boiling juices. A more complete history of the 
process than the foregoing was given by Mr. Douglas in 1878. 

M. Lichtenstein has many times been good enough to forward 
in letters to me preparations of Aphides which have been secured 
between two films of mica. The insects, he explains, are im- 
mersed in a solution of resin in turpentine, “a natural amber,” 
and, when all are in due position, the mica films are placed over 
apertures in card, and then gummed papers, similarly perforated, 
are pressed upon them. This arrangement secures all in their 
places. 

Methods and operations in science, like events in history, re- 
peat themselves. Fifty years ago films of mica were used to cover 
objects for the microscope, and before the manufacture of the thin 
glass now so commonly used, it admirably answered its purpose. 
Under deep magnifying powers, such as one-half inch, it will be 
found even now of great service. The mineral may be split by 
the lancet into films much thinner than glass can be blown in a 
flat state. Small unscratched pieces may be selected which are 
perfectly transparent, and their cost is quite trifling. 

On account of the high refracting power of Canada balsam, 
the colors of recently immersed Aphides show themselves very 
brightly ; and it sometimes happens that tints, quite lost through 
irradiation or glance on the surfaces, become distinct by treatment 
with this resin. 

The bright colors and markings of some species are due to the 
hue of the internal juices of the insects. These cannot be pre- 
served by balsam, but it is otherwise with the pigments which 
stain the somewhat horny coverings of the thorax and abdomen. 
These colors are persistent.—/ournal of the Royal Microscopical 
Society, June, 1884, p. 467. 
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ZOOLOGY. 


THE ORIGIN OF FRESH-WATER FAUNAS, A STUDY OF EVoLution. 
—Under this title Professor W. J. Sollas read a paper at a late 
meeting of the Irish Royal Society, which is reported in Nature 
for June 12. As no reference has been made apparently to work 
done in this country, it will supplement Dr. C. A. White’s essays 
on the same subject. The poverty of fresh-water faunas as com- 
pared with marine is commonly attributed to a supposed inadapta- 
bility on the part of marine organisms to existence in fresh-water, 
That this explanation is inadequate is shown by the existence of 
fresh-water jelly-fish, such as Limnocodium, and still more 
directly by the experiments of Beudant, who succeeded in accus- 
toming several kinds of marine mollusca to a fresh-water habitat. 
The view of Von Martens that the severity of a fresh-water 
climate is prohibitive of the existence of most marine forms in 
rivers is insufficient, and a more thoroughgoing explanation is 
necessary. This is to be found in a study of the means by which 
the distribution of marine animals is secured. In the case of 
stationary forms free-swimming embryos are distributed over 
wide areas by currents, and they can never pass from the sea into 
rivers, in which the current is always directed seawards. Nor, 
probably could an attached form once introduced into a river per- 
manently establish itself so long as its propagation took place ex- 
clusively through free-swimming larve, for these would gradually 
be borne out to sea. Hence, fresh-water animals should not, as a 
rule, pass through a free larval stage of existence, nor, as a matter 
of fact, do they. In Hydra, fresh-water sponges, and Polyzoa, the 
young usually emerge from a horny cyst in the complete state. 
In the Unionide, the glochidium stage provides for distribution 
without involving a seaward journey. The young of fresh-water 
mollusks do not enter upon a free existence until they are similar 
to their parents, and Paludina is viviparous. The suppression of 
a free-swimming larval stage not only occurs in fresh-water, but 
in many marine invertebrates. This is connected with the fact 
that the larval stage is in a position of disadvantage as compared 
with the adult. Hence there is an advantage to the organism if 
the larval stage can be passed over in a state of seclusion. From 
this various other modifications follow ; development in seclusion 
involves a supply of accessible food, hence the appearance of 
yolk, and other kinds of nourishment furnished by the parent to 
the imprisoned embryo. Again, the secluded larva being spared 
the drudgery of working for its own existence, and supplied with 
nutriment in a form that puts the least tax on its digestive powers, 
a larger balance of energy remains available for metamorphic 
changes. Thus arise the phenomena of accelerated and abbre- 
viated development. Further, the shortening of the larval life 
probably leads to the lengthening of the adult life, and shifts the 
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chances of variation and selection forward into the adult stage. 
Thus animals which hatch out in a complete state will most 
probably suffer modifications of that state, and not of previous 
ones, except very indirectly. Here we discover a direct tendency 
towards a mode of development which explains the “ arborescent” 
character of our zoological classifications, 2. ¢., the tendency 
of the tree of life is now to produce leaves rather than new 
branches. In the case of fresh-water fauna very direct reasons 
have existed for the suppression of the free larval stage. In this 
connection may be noticed the richness in species and the poverty 
in genera of the fresh-water mollusca. In discussing the origin of 
fresh-water faunz, there are three hypotheses from which we have 
to select: (1) That marine forms have immigrated into rivers ; (2) 
that they have migrated into marshes and thence into rivers ; and 
(3) that marine areas have been converted into fresh-water ones. 
The last course has been the most usual, especially in the case of 
non-locomotive forms. Hence the origin of fresh-water inverte- 
brates is connected with the great movements which have affected 
the earth’s crust. The earliest well known lacustrine areas are 
those of the old red sandstone, in one of which we meet with the 
earliest known fresh-water mollusk, Anodonta jukesit (Forbes). 
The lakes of the Permo-Triassic period contributed additions to the 
fresh-water fauna of the globe. The Neritidz and Melaniide are 
so closely connected with them they may be regarded as their 
collateral or direct descendants, and thus may have originated in 
Triassic lakes, but not earlier. Other genera probably arose at 
the same time; the occurrence in Cretaceous deposits of Unio, 
Physa, Valvata and Limnea in the Nearctic, Palearctic, and Orien- 
tal regions, suggests a high antiquity for these genera; and they 
may have existed in Palzozoic times. The lakes of the Tertiary 
period furnished probably further contributions to our fresh-water 
fauna, such as Lithoglyphus and Dreissena. Thus, existing fresh- 
water genera are probably descended from marine forms which 
became metamorphosed in the waters of the Devonian, Triassic, 
and Tertiary lakes. Inthe lakes of Central Africa the Tertiary 
fresh-water fauna still survives, nearly all of the genera from Lake 
Tanganyika being referable to genera already in existence in Me- 
sozoic and Tertiary times. The lakes of the northern hemisphere 
received on subsiding beneath the glacial sea such Arctic forms 
as Mysis relicta and Pontoporeia affinis, but most of their existing 
inhabitants have re-entered them since their emergence from the 
sea. 


SHELLS oF AntTicost1.—When leaving Ottawa in the summer 
of 1883 to study the flora of Anticosti, Professor Macoun promised 
me that he would endeavor to make as complete a collection as 
possible of the land and fresh-water shells of that little known 
island. The result of his labors is most gratifying, and shows 
that they were energetically and intelligently directed. His col- 
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lection was some time since placed in my hands for determina- 
tion, and I have now much pleasure in submitting a list of the 
shells to the many students of science who take an interest in the 
distribution of the Mollusca. 

Land Shells: Hedx hortensis Mull.; Macrocychs concava Say; 
Hyalina nitida Mill.; Patula striatella Anthony; Conulus fuvus 
Drap.; Vallonia pulchella Mill.; Helicodiscus lineaius Say ; Vitrina 
limpida Gould; Cionella subcylindrica L.; Pupa muscorum L.; P. 
pentodon Say ; P. hoppii Moller; Vertigo gould Binney ; Succinea 
obliqua Say; S. ovalis Gould; S. avara Say; S. verrilli Bland. 

Fluviatile Shells: stagnalis L.; L. palustris Mill. ; L, 
emarginata Say ; Physa heterostropha Say ; Bulinus hypnorum L.; 
Planorbis bicarinatus Say ; P.campanulatus Say ; P. deflectus Say; 
P. parvus Say; Valvata sincera Say; Fistdium abditum Hald.; 
Anodonta fragilis Lamarck. 

Professor Macoun was informed that a large kidney-shaped 
mussel occurred in Fox river—a locality which he was unable to 
visit. This shell no doubt is Margaritana margaritifera—already 
recorded from Anticosti by Professor Alpheus Hyatt. Acanthi- 
nula harpa Say, was not observed, although from being found 
on the mainland opposite, in Gaspé, and inward along the St. 
Lawrence to Montreal, its presence might be expected. Both the 
plain and banded forms of //. hortensis were collected, but none of 
var. zemoralis. Vallonia pulchclla is the strongly ribbed variety 
(costata Mill.), which has not, I believe, been found elsewhere in 
Canada, where the typical form is very common, but which is 
known to occur at various points in the United States. Swccinea 
verrilli does not seem distinguishable from S. avara, otherwise 
than by its want of the protective covering so characteristic of 
the latter shell. The Limnza referred to emarginata is somewhat 
doubtful, but is probably that species. The Anodonta is quite 
distinct from the pale, thin forms of fviatilis which it is the cus- 
tom to call fragilis, and probably more nearly approaches La- 
marck’s species—originally described from Newfoundland—than 
any shell found in the interior region. It will be observed that 
the list includes nearly all the shells which are common to Amer- 
ica and Europe. Of these Conulus fulvus has the most extended 
distribution north and south, while others of them—Czon:/la sub- 
cylindrica, Patula striatella, Bulinus hypnorum, Limnea stagnalis 
and L. palustris—range with it across Canada to Vancouver island. 
—Frank R. Latchford, Ottawa, Ont. 


GILL ON THE Hapits oF Fisues.—Professor Gill gives the fol- 
lowing notes in a late number of Forest and Stream: “ We have 
an interesting instance of the female of one type of catfish found 
in South America, the Aspredinide, in which there occur period- 
ical swellings of the skin of the abdomen in which the eggs are 
received, and therein they are nourished for some time. Again 
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in the same group, or order of catfishes, but in another family, 
the Arii, the male parent takes care of the eggs by holding 
them in his mouth, and so preserving them from danger very 
skillfully. Care is taken of the young by other species of the 
family. It was with great interest that some months ago Mr. 
Ryder and myself observed the habits of our common catfish. 
The male hovered over the young, and when feeding, frequently 
took the young into his mouth, but always ejected them again, 
thus discriminating accurately between the objects taken as food, 
and the young fish accidentally transferred to his mouth. This 
same habit of taking care of the young in the mouth is exhibited 
by certain Cichlids, forms somewhat like, and perhaps akin to, our 
common sunfishes. One of these is a fish found in the Holy Land, 
a species of Chromis. And the same peculiar habit is likewise 
manifested by species of the same family living in South America, 
the Geophagi. The belief was also long current, and found ex- 
pression in most of the old books, that fishes not only did not take 
care of their young, but were invariably oviparous. We all know 
now how false such a statement is. In one class, the Selachians, 
the larger proportion of forms are viviparous. For example, of the 
sharks proper, three-fourths or more are viviparous, and the same 
statement holds good with respect to the rays or skates. Thus, 
out of 150 species of rays, over 100 are viviparous, and another 
noteworthy fact is that the oviparous rays are nearly all included 
in one family—the common skates or rays brought to our mar- 
kets. This feature of viviparity was known to the ancient natu- 
ralist, Aristotle, who went even so far as to say that the Selach- 
ians were viviparous, while ali scaly fishes were oviparous. There, 
however, he erred, for there is no such limitation. Many of the 
Selachians are oviparous, and, on the other hand, many of the 
scaly fishes are viviparous. For instance, all the Embiotocoids 
are viviparous, and of these the common perch of the Pacific is an 
example; also viviparous are the eelpout of our markets, and spe- 
cies of the Cyprinodont family among others. Viviparity is, in- 
deed, largely manifested among fishes. The only reason why re- 
verse statements are found in the old books is that in Europe 
these cases were almost unknown. I agree with the statement of 
Mr. Ryder that confinement frequently affects the power of pro- 
creation, either directly or indirectly, and this does not apply to 
fishes alone, as is evident from the experience of those in charge of 
menageries and zoological gardens. It is known that many ani- 
mals and birds which are confined seem to live with perfect free- 
dom in zodlogical collections, but they do not bring forth young, 
or their eggs are sterile. There are many exceptions to this rule, 
but many cases of sterility for which we can assign no other 
cause. Somewhat analogous is the peculiar pathological condition 
of animals living in confinement, in which the bones become soft- 
ened or rickety.” 
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HIBERNATION OF THE GRAY GROUND SQUIRREL.—On January 
18, last, I was fortunate enough to have brought to me, bya 
farmer residing near here,a gray ground squirrel, Spermophilus 
Jrankiini in the hibernating state. 

The squirrel, or gopher, was rolled up ina perfect ball, his head 
resting forward of the root of his tail,and the tail curled carefully 
up on the body of the ball. The gentleman also brought with 
him about one-half of the nest in which the gopher was found, the 
gopher still resting in it. The nest was made of common low- 
land grass (cured), and was merely a nicely collected ball of hay 
without any sign of a place of entrance, but had instead every 
appearance as though some brother gopher had built the nest 
around the body of the hibernator. This ball of hay or nest, was 
about twelve or fourteen inches in diameter, and was found by the 
farmer and some workmen in a hay stack on his farm. The nest 
was in the center of the stack, which was large, and had stood in 
the field two years. No other nest was found. When the work- 
man who was pitching hay from the stack, came to this ball of 
hay, he kicked it to one side, but the farmer considering it a 
strange discovery to find frozen hay in the center of such a large 
stack, though water run down into it, carried it home for exami- 
nation, and in turn was so well pleased with the discovery of the 
sleeping marmot, that in his enthusiasm he brought the animal to 
me the next day; forgetting, by the way, to consider that a change 
of temperature might kill it, as he kept the animal exposed to the 
very cold freezing weather we had at that time, during the night 
and until noon the next day, the time of delivery to me. The ani- 
mal when placed in my hands showed no signs of life, excepting 
in the healthy condition of the hair and soles of its feet; in this 
observation no one could deny that life existed, and that the ani- 
mal was in perfect health. Anticipating that the sleeper would 
live, I prepared a cage, placed him in it, intending to test the 
various degrees of bodily heat-temperature as spring approached, 
and he was expected to awake from his winter's nap. His weight 
at this time was 1534 ounces. 

The weather increased in severity, and not having a place to 
keep him in, which I believed could be kept in as regular tempera- 
ture as I supposed the haystack to have been, I placed it where 
I thought I could come the nearest to it; but in which I fear I 
must have failed, for upon examination after ten days in my pos- 
session I discovered that the gopher had withdrawn his nose from 
its pressure against his stomach, his tail did not hold the like 
position I had several times noticed during the ten days I had 
had it, his feet were withdrawn from their symmetrically laid 
position upon each side of the center of the junction of the neck 
and the hinder parts of the body, which the tail previously had so 
perfectly covered; the body was now limp, and there was evi- 
dence of a hemorrhage, having come through the mouth and 
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nostrils; but otherwise the appearance of the animal was as life- 
like as when I first saw it. At various times thereafter I exam- 
ined it, but only to discover no change to prove that death had 
taken place, until about the 15th day of March, when I discov- 
ered that putrefaction had set in; the body was then disposed of. 
The question with me now is, Did this gopher die upon his 
being changed from the temperature of the haystack to the exces- 
sive cold of the night and day following, or did he merely become 
affected sufficiently with the other changes that followed to pro- 
duce hemorrhage, and in this reduced condition did he not 
then have vitality enough to carry him through the hibernating 
condition, and died because wanting this power >—D. H. Talbot. 


THE VARYING HargE.—This species derives its name from the 
well-known circumstance that it changes color in spring and fall 
—being dark reddish-brown in summer and snowy white in win- 
ter. Concerning the method of the change much difference of 
opinion exists, and some of the ablest of recent writers pass the 
point in silence, 

Pennant says: “ These animals, at approach of winter, receive a 
new coat, which consists of a multitude of long white hairs, twice 
as long as the summer fur, which still remains beneath.”? Dr. 
Richardson stated that, in his opinion, “ the change to the winter 
dress takes place by a lengthening and blanching of the summer 
fur; whilst the change in the beginning of summer consists in the 
winter coat falling off during the growth of the new and colored 
fur.” This opinion comes very near the truth, but does not ex- 
press the whole truth. The first clause is absolutely correct; for 
in the fall the change certainly does occur “ by a lengthening and 
blanching of the summer fur,” the individual hairs changing color 
after the first fall of snow. This species, like the great majority of 
mammals, is clothed with two kinds of hair—a fine soft fur which 
densely covers all parts of the body, and longer, stiffer hairs, 
scatteed through, and projecting beyond the former. These long 
hairs are black in summer and white in winter. In the fall of the 
year, when the change begins, they become white at the tips first, 
the black gradually fading from above downwards, until the entire 
hair is white. In spring the process is reversed, the exposed por- 
tion of the long hairs becoming black (though the extreme tip 
sometimes remains white until the change is far advanced), which 
color gradually extends downward, at the expense of the white, 
until the entire hair is black. Sometimes the displacement of the 
white is temporarily interrupted, the two colors appearing in alter- 
nate zones, And during the latter part of March, when the body 
of the animal is still white, it is not uncommon to find hundreds 
of black hairs scattered over the back, many of them with the ex- 
treme apices, and a narrow zone between the middle and base, 


1 Arctic Zoology, Vol. 1, 1792, p. 110. Lefus americanus. 
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white. In fall or early winter the soft fur becomes tipped with 
white, the white portion increasing somewhat in length and diame- 
ter. In spring a curious phenomenon takes place. The white 
portion of the fur loses its vitality, becomes brittle, and breaks off 
on slight friction, so that the animal, in brushing through the un- 
dergrowth, soon rids himself of it. As a rule the long hairs 
change first.' Both in spring and fall the time of the change 
seems to be governed by the presence or absence of snow, and is 
not affected by the temperature. It occurs independently of the 
moult, and the new hairs assume the prevailing color of the ani- 
mal, or the color toward which it is tending at the time of their 
appearance.—C. Hartt Merriam, from advance sheets of the Trans- 
actions of the New York Linnean Society, Part ti. 


Foop oF Cats.—The note by Mr. Dimmock, of Cambridge, in 
the September number of the NaturAtist, upon the food of cats, 
impels me to speak of my pet kitten. She refuses milk utterly if 
she can be supplied with anything else. She eats cooked green- 
corn with arelish. In this connection a friend informs me that 
he has frequently fattened cats this way. Indeed, they will 
steal the cobs out of swill pails. My kitten will catch and eat 
moths and the water bugs of the kitchen. Her patience in watch- 
ing a moth outside the window-screen, the other night, gave me 
much amusement; she followed its every motion, and finally 
mounted to the top of a step-ladder and from thence made 
springs at the window. The moth was all unconscious of the 
very slight yet effective interposition of the screen. 

I have known cats to eat clams to such repletion that they 
died. Fishing cats are by no means uncommon.—W. W. Bailey, 
Providence, Aug. 25, 1884. 


ON THE REMARKABLE SKULL OF AN IDIOT TWENTY-ONE YEARS 
oL_p.—In a communication to the Anthropological Society of 
Brussels, M. P. Albrecht proceeds still further in his work of sug- 
gesting fresh relationships among the bones of the skull. The 
basioccipital is, according to our author, primarily formed of two 
bones, the true basioccipital, which is the centrum to which the 
exoccipitals are the neurapophyses, and the daszotic, which is the 
centrum to which the periotics or petrosals are the neurapophy- 
ses. This imports an additional vertebra into the cranium, and 
makes the periotics a primary part of it, instead of an adaptation 
for the organ of hearing. Every bone of this malformed skull is 
thoroughly described and lessons of homology derived from it. 
The sketches of the right temporal of this idiot and of a horse 


1Specimens in my museum, killed in Lewis county, December Ist, March 21st, 
and April 3d, well illustrate the above described conditions of pelage. In spring, 
while the change is in progress, the attachment of the white tips is so feeble that 
hundreds may be blown off at a single puff. The change occurs more or less irregu- 
larly over the greater part of the body, but is usually symmetrical on the head, 
giving rise to a very pretty pattern. 
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just born show the temporal divided into squamosal, quadrate 
and mastoid, while the malar is, in the idiot skull, divided by a 
vertical suture into a premalar and postmalar (post frontals, ante- 
rior and posterior). The “ japanese bone,” formed by a horizon- 
tal suture, cuts off a hypo-malar, which M. Albrecht identifies 
with the guadrato-jugal. 

This treatise, like all others from this investigator, deserves 
careful attention. However he may appear to controvert cur- 
rent theories, it cannot be denied that he is pointing out homol- 
ogies between the bones of the mammalian skull and those 
of lower vertebrates, some of which have hitherto baffled mor- 
phologists. 

ZooLocicaL News.—General—In the fifth part of Archiv fir 
Naturgeschichte, 1883, the work of the year 1882 in various 
departments of zoology is reviewed. The articles upon the 
mollusks and fishes are by Professor E. Von Martens. Ameri- 
can work occupies a prominent position, especially in Ichthy- 
ology. The reviews of the progress in ornithology and mam- 
malogy, are by Herr V. Ant. Reichenow, and here again 
American work is conspicuous. Dr. Oskar Beoettger reviews the 
herpetology. As not only separate works, but all articles upon 
the various branches of zoology are mentioned, and as geographi- 
cal distribution, paleontology, etc., are kept apart, these reviews 
will repay examination. The whole of the fourth part of the 
Archiv fur Naturgeschichte for 1883 is occupied with a review of 
the progress made in entomology, carcinology, and in the knowl- 
edge of the Arthropoda generally during 1882. The reviewer is 
Dr. Ph. Bertkau, of Bonn. Dr. E]. Metschnikoff (Arb. aus dem 
Zo6l. Inst. der Univ. Wien., 1883) gives particulars of the inter- 
cellular digestion of invertebrates. The ectodermal digestion of 
sponges and polyps, and digestion through wandering mesoder- 
mal elements are shown to be an evidence of the descent of the 
Metazoa from colonies of Protozoa. 


Calenterates—Dr. Claus (Arb. aus dem Zool. Inst. Wien., 
1883) describes the ephyra-stage of Cotylorhiza and Rhizostoma. 


Worms.—M. G. Pruvot has, at Banyuls-sur-Mer, investigated 
the nervous system of the Eunicidz, and finds: (1) That the cere- 
bral mass is composed of two distinct parts; a cerebral and a 
stomato-gastric; (2) That the antenne and sense-organs are 
supplied with nerves entirely from the cerebral center, and that 
the odd posterior antenna represents a pair of appendages that 
have united on the median line; (3) that the stomato-gastric cen- 
ter furnishes all the nerves of the palpi and the stomato-gastric 
connections; (4) That the stomato-gastric system has essentially 
the same disposition as the general nervous system ; consisting 
of a sub-cesophageal center, an cesophageal ring, and a ventral 
chain, the latter consisting of at least two ganglia, the lowest of 
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which appears to be formed by the union of two. M. Poirier 
and Rochebrune have carefully described Lophobdella quatrefagesi, 
a hirudinean which resides in the mouth of Crocodilus vulgaris, 
cataphyactus and leptorhynchus, and also upon the lingual papil- 
le of Gymnoplax egypliacus and in the pouch of Pelecanus cris- 
pus and onocrotalus, 


Mollusks.—Dr. Carl Grobben contributes to the Arbeiten aus 
dem Zool. hist. Univ. Wien, 1883, the results of his studies of the 
urinary and generative organs as well as of the body-cavity of the 
Cephalopoda. Herr Von Vincenz Hilber (Sitz. der Kais, 
Akad. der Wiss. Wien, 1883) describes the land-snails of China, 
gathered by Ludwig V. Loezy, geologist of Count Szechenyi’s 
expedition. Twenty species are detailed, of which eleven are 
given as new. The memoir is accompanied by a complete bibli- 
ography. 

Crustaceans.—Dr. Wilh. Miller (Archiv. fiir Naturgeschichte 
1884), contributes a memoir upon the Cytheridz. He describes . 
fully the male and female sexual organs, also the pair of append- 
ages situated between the first locomotive limbs, and then cata- 
logues the species found in the Baltic and North seas. Thirteen 
species, in eight genera, are enumerated, including Cytherois 
virens, nov. gen. and sp. In another article in the same issue Dr, 
Miller describes Longipedina paguri,a copepod which resides in 
the shell-habitation of Pagurus bernhardus. 


Reptiles —In the first part of the Archiv. fiir Naturgeschichte, 
1884, Dr. J. V. Bedriaga gives a thorough description of two spe- 
cies of Amphisbena, cézerea and strauchi, with enlarged figures 
of the heads of both, from above, below, and laterally. Numerous 
examples of A. cinerea, from various parts of Spain and Portugal, 
as well as from Morocco, were examined, and the species is said 
to occur at Constantinople, and also A. strauchi, the distinctness 
of which is evident, is common at Smyrna, when the specimens 
examined were collected, and Dr. Bedriaga believes that the A. 
cinerea that has been said by authors to occur in Rhodes, Cyprus, 
Magnesia, etc., and perhaps even that of Turkey and Greece may 
prove to be really A. straucht. The skull and soft parts of Am- 
phisbana are fully described in the memoir. The Egyptian 
Naja has been found in Tunis. A fine example 1.55™ long was 
taken by M. Valery-Mayet at the well of El-Aia. 

Mammals—M. Paul Albrecht, in a communication to the 
Anthropological Society of Brussels, describes the “ vermian 
fossette”’ of the skull of mammals. He finds that this fossette, 
situated between the right and left cerebellar fossettes, and 
marked externally by a protuberance, is common to mammals in 
general. M. Albrecht has found it in the monotremes, marsu- 
pials, edentates, ungulates, Cetacea, Sirenia, Carnivora, Rodentia, 
Insectivora, bats, and most monkeys. The thickness of the skull 
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in ungulates prevents this central fossette from appearing as an 
eminence on the outside of the skull, and in the dolphins the crest 
between it and the cerebellar fossettes is not prominent, but the 
vermian fossette is absent only in the orang, chimpanzee, gorilla, 
and man. In all these it appears occasionally. It was first found 
in man by Cesare Lanbroso (1871), in the skull of a criminal, 
and has since been trequently noted in criminals, madmen, and in- 
ferior races, especially among the Aymara, whence it has been 
called the “ aymarian fossette.” Its occurrence in the higher 
apes and man must therefore be considered as a mark of atavism. 
—Paul Reichart, writing from Mpala, on the west coast 
of Tanganyika, states that the Sako (Soko) is very common in 
that locality. A nest was found some five hundred meters from 
a village. It was about ten feet above the ground, resembled the 
nest of a large bird of prey, and was unprotected above. The 
Sako sets within the nest, not under it. A band of Sakos, from 
six to twenty strong, frequents the neighborhood of a village. 
Herr Reichart compares the cry of the Sako to that of man and 
wife when quarreling, and characterizes it as diabolical. Mingled 
with this are deep bass tones and cries deceptively like those of a 
child. The animal is about 1.3 meters (about four feet three inches) 
high, very strongly built. The natives fear him more than they fear 
the lion, so much so that they abandon a road if a band of these 
apes take up their abode near it. An example of the Ba/ena cis- 
arctica was cast ashore at Taranto, southern Italy, in 1877, and 
another was captured at Guetaria, not far from San Sebastian, 
Spain, on February 11, 1878. At the meeting of the Royal 
Microscopical Society, June 11, Mr. Hazlewood called attention 
to human spermatozoa with two tails. M. Testut read a paper 
July 7, before the French Academy on the results of his dissec- 
tion of a Bosjesman from twelve to fourteen years old. The mus- 
cular system was in a more or less rudimentary state, which exists 
in anormal condition in various anthropoid apes and monkeys, 
and in some instances even in mammals of other orders. M. de 
Quatrefages in his remarks attempted to point out that these facts 
supplied no fresh arguments in favor of man’s descent from a 
Simian prototype. 


PHYSIOLOGY.! 


THE CHOLERA BactLtius.—The reports of the commissions 
under the direction of Dr. Koch, sent by the German government 
to Egypt and India to investigate the cause of the cholera epi- 
demic, are of great scientific and practical interest. It was at- 
tempted early in the research to find some bacterial organism 
whose presence was peculiar to the disease. This was long-tried 
in vain, chiefly on account of the large number of diverse forms 
of bacteria found in the intestines of cholera patients. But finally 


‘1This department is edited by Professor HENRY SEWALL, of Ann Arbor, Michigan. 
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a peculiar comma-shaped bacillus was settled upon, and found 
thereafter uniformly present in the intestines of subjects dead from 
cholera or in the evacuations from cholera patients. This “ cholera 
bacillus” cannot be obtained from healthy people, though other 
bacteria occur in their evacuations, and it is absent from patients 
suffering from other diseases, such as dysentery, which resemble 
and often precede cholera. Says Dr. Koch, “ In the last report I 
could already state that the peculiarities of the cholera bacteria 
were so well determined that they could safely be distinguished 
from others. Of these characteristics the following are the most 
striking: The bacilli are not perfectly straight, like other bacilli, 
but slightly curved, like acomma. The bending may go so far 
that they take the form of a half-circle. In the pure cultivation 
from these bent rods often arise S-formed figures, and more or less 
long, slightly wavy lines, of which the first are made up of two, 
and the last of a large number, of the cholera bacilli, which, by con- 
tinued increase, have remained connected. They possess powers 
of locomotion, which can best be seen, and in most marked de- 
gree, ina drop of cultivation-liquid suspended on a cover-glass; 
in such a preparation, one sees the bacilli moving with the great- 
est velocity in all directions through the field. * * * Its 
presence is restricted to the organ in which the disease is—the 
bowels. In vomit, they have, as yet, only been noticed in two 
cases; and in both the appearance and alkaline reaction of the 
vomited fluids showed that the contents of the bowels, and with 
these the bacteria, had got into the stomach. In the bowels their 
history is as follows: In the first evacuations of the patient after 
the attack, as long as they have any form, very few cholera ba- 
cilli are present; the watery, odorless evacuations which follow, 
on the contrary, contain the bacilli in great numbers; while, at 
the same time, all other forms disappear almost entirely, so that, 
at this stage, the cholera bacilli are cultivated practically alone in 
the bowels. So soon as the cholera attack lessens, and the evacua- 
tions are again foecal, the comma bacteria disappear gradually, 
and are, after convalescence, no longer to be found. The same is 
found to hold in cholera subjects. In the stomach no cholera ba- 
cilli were found. The bowels varied, according as death had 
occurred during the cholera attack or after it. In the freshest 
cases, the bowels showed a clear, red color; the inner lining of 
the intestines was still free from submucous extravasation; and 
the contents consisted of a colorless, odorless liquid; the cholera 
bacilli were present in enormous masses, and nearly pure. Their 
distribution corresponded exactly with the degree and spread of 
the inflammation of the lining membrane, the bacilli being gen- 
erally not so thickin the upper intestine, but increasing toward the 
lower end of the smaller intestine. When, however, death has 
taken place later, the intestines show signs of an important reac- 
tion. The lining is dark red in the lower part of the small intes- 
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tine, impregnated with extravasation of blood, and often dead on 
the outermost layers. The contents of the bowels are, in such 
cases, more or less blood-colored, and, in consequence of the re- 
appearance of the bacteria of putrefaction, putrid and fetid. The 
cholera bacteria at this stage begin to disappear, but continue still 
to be present for some time in the solitary glands, and in their 
vicinity—a circumstance which first called attention to the pres- 
ence of this peculiar bacterium in the bowels of the Egyptian 
cholera subjects. They entirely fail in such cases, only when the 
patient has lived through the cholera, and dies from the after- 
weakness. The cholera bacteria act exactly as other pathological 
bacteria. They occur only in their peculiar disease; their first 
appearance is when the illness begins; they increase in number 
with the severity of the attack, and gradually disappear as the ill- 
ness wanes. They are found where the trouble exists ; and their 
number at the height of the diseaseais so great, that their injuri- 
ous effect on the lining of the intestines is explained. * * * 
In the linen of cholera patients the bacteria increase in the most 
remarkable manner, when the clothes have been soiled with the 
evacuations, and then, for twenty-four hours, have been kept in a 
moist condition. This explains the known fact that the people 
having to do with such affected linen are often attacked. * * * 
Another peculiarity of the cholera bacteria is, that they die, upon 
drying, much more quickly than most others. Commonly all life 
is extinct after three hours’ drying. It has been noticed that their 
development only takes place well in substances having an alka- 
line reaction. A very small amount of free acid, which would 
have little or no effect on other bacteria, puts a marked check on 
their growth. Ina healthy stomach they are destroyed, which is 
shown by the fact that neither in the stomach nor intestines of 
animals which have been constantly fed on cholera bacilli, and 
then killed, were any found. * * * Perhaps, when the diges- 
tion is imperfect, the bacilli may be able to pass the stomach ; 
and the fact observed in all cholera epidemics and in India, that 
those suffering from indigestion are especially subject to cholera, 
may bear out this view.”—Fyrom the translation of Koch’s Report 
in Science, 
PSYCHOLOGY, 


Romanes’ Menta Evovution In ANIMALS.'— This volume is in 
continuation of the author’s Animal Intelligence, and as the 
title indicates, it is largely speculative. The argument assumes 
the truth of the theory of evolution, and that phase of it known as 
Natural Selection; indeed, the author seems thoroughly com- 
mitted to the latter theory, since, on p. 62, he insists that “the 
method of nervous evolution has everywhere been uniform,” a 

1 Mental Evolution in Animals. By GEORGE JOHN ROMANES, with a posthumous 
Essay on Instinct. By CHARLES DARWIN. New York, D, Appleton & Co., 1884. 
I2mo, pp. 411. $2. 
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statement which is not only too dogmatic, but, if we understand 
the author’s meaning, is opposed to many facts; as we find re- 
markable cases of reasoning power in orders and classes, which 
are generally considered structurally low; for example, the white 
ants among Pseudoneuroptera, and the beaver among rodents, 
One chief objection to the author’s theory of uniform nervous 
evolution, is the occurrence of what are usually regarded as un- 
expected, unlooked-for evidences of comparatively high intelli- 
gence in groups where they are, so to speak, normally absent, 
And it is these sudden or, so to speak, capricious instances, like 
the occurrence of sports or new varieties of plants and animals, 
which may or may not be perfected and transmitted, and which 
the convenient expression ‘“‘saltatory evolution” covers, which 
suggest the occasional sudden origin of mental traits. If this 
principle of sudden, saltatory evolution be granted, the task of 
accounting for the rise andetransmission of mental traits will be, 
if not much more simplified, at least more readily appreciated and 
accepted. It will be more in accordance with nature, for uni- 
formitarianism in geology has its catastrophic crises; the vegetable 
and animal series have their broken branches, sudden degrada- 
tions and lapses, and why should nervous evolution alone be 
‘uniform in its upward development?” Mr. Romanes, like most of 
his countrymen, is a devout and blind follower of the late Mr. Dar- 
win, and, like most disciples, carries out his special theory of nat- 
ural selection with more of dogmatism and unwavering trust than 
his master. 

Barring then the particular working theory upon which this 
essay is grounded, we find little to criticise and much to endorse 
in the work before us. Mr. Romanes has been careful in the 
selection, and, where possible, verification of his facts, and in most 
cases his inferences command our assent. It was not his inten- 
tion evidently to treat the matter historically, for the literature of 
the subject of animal intelligence is voluminous; but the method 
of handling the particular theory upon which the work is based, 
is, next to Darwin, original with our author, and the book will 
doubtless remain a classical contribution to speculative biology. 
As others before him, Mr. Romanes decides that an organism has 
a mind when it makes an intentional choice, and that such a 
choice is a conscious one, as opposed to reflex actions. After de- 
voting a chapter to the structure and functions of nerve-tissue, our 
author next turns to the physical basis of mind, and considers in 
a necessarily inconclusive way, from the standpoint of natural 
selection, z. ¢., uniformitarianism exclusively, the relation between 
the mass of the brain and degree of intelligence. 

The root principles of mind are seen in “the power of discrimi- 
nating between different kinds of stimuli, irrespective of their rela- 
tive degrees of mechanical intensity, coupled with the power of 
performing adaptive movements suited to the results of such dis- 
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crimination.” These two powers or faculties are seen in the 
actions of the Amceba; when their elaboration has proceeded to a 
certain extent, they begin gradually to become associated with 
feeling, ‘“ when they are fully so associated, the terms choice and 
purpose become to them respectively appropriate.” Then follow 
chapters on consciousness, sensation, pleasures and pains, memory 
and association of ideas, perception and imagination. Six chap- 
ters are devoted to the consideration of instinct; chapter x1x is 
upon reason, and the last one, the twentieth, relates to animal 
emotions, and ends with a summary of intellectual faculties. 

Dr. Romanes’ views as to the comparative standing of animals 
in the intellectual scale are interesting, and we shall reproduce 
them hereafter. The essay by Mr. Darwin was one omitted from 
his Origin of Species, but will still be read with interest. 


Do Lasrapor Docs Bark ?—In his Mental Evolution in Ani- 
mals, Romanes remarks as follows (Appleton’s edition, p. 250), 
regarding the barking of dogs in Labrador: “ Lastly, it is now 
well known that the dogs of Labrador are silent as to barking.” 
I find the following notes in my journal of a summer spent at 
Caribou island, Straits of Belle Isle, on the Labrador coast in 
1860. “Some of the Esquimaux dogs are full-blooded, others 
are quarter, others half-Newfoundland. They keep up a constant 
howling. They are savage beasts. One without any provocation 
leaped up and bit a man twice in his hand, and very badly 
lacerated the under side of his arm.” I cannot now remember 
that these dogs actually barked, but they were often heard to 
howl and were noisy creatures. In 1864, at Chateau bay, I heard 
the Newfoundland dogs on the vessels in the harbor barking. At 
Hopedale, the Eskimo dogs of the Eskimo of this settlement 
were thus characterized by Rev. Mr. Wasson in an article entitled 
“Tce and Esquimaux” in the Adantic Monthly for April, 1865, 
p. 442, “ Prick-eared Esquimaux dogs huddle, sneak, bark, and 
snarl around, with a free fight now and then, in which they all 
fall upon the one that is getting the worst of it.”—A. S. Packard. 


How A Bear CatcueEs Fisu.—I came suddenly upon a very 
large bear in a thick swamp, lying upon a large hollow log across 
a brook, fishing ; and he was so much interested in his sport that 
he did not notice me until I had approached very near him, so 
that I could see exactly how he baited his hook and played his 
fish. He fished in this wise: There was a large hole through the 
log on which he lay, and he thrust his forearm through the hole 
and held his open paw in the water and waited for the fish to 
gather around and into it, and when filled he clutched his fist and 
brought up a handful of fish, and sat and ate them with great 
gusto ; then down with the paw again, and so on. The brook was 
fairly alive with little trout and red-sided suckers, and some black 
suckers. He did not eat their heads, There was quite a pile of 
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them on the log. I suppose the oil in his paw attracted the fish and 
baited them even better than a fly hook, and his toe nails were his 
hooks, and sharp ones, too, and once grabbed the fish were sure to 
stay. They also catch frogs in these forest brooks, and drink of the 
pure water in hot summer days, and love to lie and wallow in the 
muddy swamps as well as our pigs in the mire. They often cross 
narrow places in lakes by swimming, and also rivers, and seem to 
love to take a turn in the water. I once saw one swimming from 
the mainland to the big island in Moosemaguntic lake, with 
just a streak of his back out of the water, looking like a dog 
moving along. Sometimes you see only their heads out of water ; 
at other times half their bodies are to be seen. We account for 
this difference by condition. If fat, the grease helps buoy them 
up; if lean they sink lower in the water.—Lewiston Fournal, 


CunnING AS A Fox.—The term “cunning as a fox” is by no 
means an ill-jointed figure of speech. Those who know best the 
habits of the fox are the most ready to accord to him the well- 
earned epithet “ wily reynard.” Not only is he careful of his own 
reputation and life, but he has a sort of a masonic solicitude for 
all of his craft. Two incidents, as related by eye-witnesses, will 
serve well to illustrate this. 

Near the boyhood home of one of the writer’s old college pro- 
fessors there was a high hill. Its rocky sides were covered with 
small trees and bushes. Here and there were fissures and small 
caves, occupied in earlier days by bears and other animals. The 
larger animals had all retired before the tide of civilization to 
more desolate solitudes. One old fox seemed to hold undisputed 
sway of the wily throne. Ona smooth surface of the rock near 
the summit she would remain for hours planning her campaigns 
and nightly raids on neighboring farmyards, while her young 
gamboled about her. From her outlook on the hill she could 
plainly discern the fowl in the yard of our friend, who lived under 
the shadow of her home, but her cunning (or reason shall I call 
it?) would not allow the thought of molesting them. She seemed 
to well understand that she and her young could be seen by the 
family, hence she reasoned that if fowl disappeared from the yard 
the theft would be charged upon her, and her life would be 
sought. 

Whatever her mental processes, she was never known to 
molest the farmyards nearest her retreat, but would often go 
miles from her home and there make havoc at the expense of 
some poor farmer. Her cunning enabled her to surely retain her 
home and prolong her days. 


Another incident will show the solicitude that foxes have one 
for another. In Northwestern Maine there lives an old man who 
has become an expert trapper. One of his chief delights is to 
distance any other man in the number of foxes captured. While 
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on a vacation last season I chanced one. day to fall in with this 
famous trapper, and had from his lips the following : “I became 
satisfied years ago that foxes often helped their fellows out of 
trouble. Not long ago I went out as usual in late autumn and 
set some traps for foxes. Sickness called me away from home, 
so that I did not get an opportunity to visit my traps for more 
than a week. In the meantime there had been a light fall of snow. 
When I had a leisure half day I shouldered my gun and went out 
to see what the sport was. My traps were all unmolested except 
one, that was nowhere to be found. I began to circulate around 
the place where it had been, taking a wider and wider sweep every 
time. At length, about a quarter of a mile distant from where it 
had been placed, in a dense piece of woods, I found my missing 
trap and a fox in it, fast by the leg. The old fellow was remarka- 
bly fresh and active, although he had been in the trap apparently 
for some days. The snow about him was well trodden down, and 
lying all around him, within in his reach, were an abundance of 
dead mice. If his fox friends could not release the captive, they 
were determined that he should not starve.”—JS. S. Rideout, in 
Forest and Stream, Fune 26th, 1884. 


ANTHROPOLOGY .' 


ANTHROPOLOGY IN FrRANcE.—Dr. E. T. Hamy, curator of eth- 
nology in the National Museum at Paris, has sent us several bro- 
chures, of which he is the author, and whose contents will be 
briefly noticed : 

La croix de Teotihuacan, Mém. lu a l’Acad. des Inscriptions 
et Belles Lettres, Nov., 1882.” Paris, E. Leroux, 23 p. This 
pamphlet describes two cruciform figures exhumed by M. Char- 
nay in 1880, at Teotihuacan, north of the San Juan river and 
west of the avenue leading to the palace of the moon. After 
giving a comprehensive sketch of Spanish authorities upon the 
sculptured crosses of Mexico, Dr. Hamy defends the opinion 
that the Mexican crosses in question are the symbols of Tlaloc, 
god of rain and storm, and of the mountain. Other types of 
crosses are derived from the tree, the serpent, or from fancy. The 
transfer of the cross symbol from Tlaloc to Quetzalcoatl is ex- 
plained in the closing chapter. 

Note sur les Figures et les Inscriptions gravées dans la roche a 
el Hadj-Memoun, near Figuig. Paris, E. Leroux, p. 11. 

Note sur une Inscription Chronographique de la fin de la péri- 
ode Aztéque appartenant au Musée du Trocadéro. Paris, E. Le- 
roux, 1883, p. 14. This brochure is devoted to the description of 
a tablet of polished obsidian, 5 x 16 x 21 cm., collected by M. 
Pinart, and bearing a chronographic inscription, which Dr. Hamy 
concludes to be December 9, 1483, the date of the commence- 
ment of the great teocalli of Mexico. 


1 Edited by Professor OT1s T. MASON, 1305 Q street, N. W., Washington, D. C. 
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Quelques Observations sur la distribution geographique des 
Opatas, des Tarahumaras et des Pimas, survies d’une note sur la 
Toponymie Tarasque (Bull. Soc. d’ Anthrop., Nov. 1883). Paris, 
A. Hennuyer, 1884, p. 11. This pamphlet is illustrated with a 
map, and confirms the opinions of the linguists as to the relation- 
ship of the Opatas and Tarahumaras, but not with reference to 
the Pimas, Cahitas, and Tépéhuanes. 

Commentaire sur un Bas-Relief Aztéque de Ja Collection Uhde. 
Paris, E. Leroux. Plate v, Monuments anciens du Mexique 
represents a bas-relief in hard rock, brought by Uhde from Ana- 
huac and copied by Waldeck. M. Hamy has analyzed the cos- 
tume carefully and decides the sculpture to represent a priest of 
Tlaloc performing some ceremony. 


RACES OF THE PHILIPPINES.—Dr. Montano, who has madea 
voyage to the Philippines, gives the following classification of 
the races in the Bull. Scc. ieiehsiniitind Paris, Vu, 3 ser. oe 51: 


Race. | Local n name. “Habitat. 
A. Negrito, pure \Balaan province, Luzon | ? 
|B. Mamanua “ |Lake Mainit, N, E. of Min- 400 
Negrito | | danao 
Negrito, mixed \Near Tiwi, Albay prov., S. 100 ? 
| of Luzon 


Manthra 
|E. Knabui | Negrito blood| 


N, of Davao gulf 
[Davao gulf, basin of the Aju-, 
| san, peninsula of Surigao | 


U. Tagabawa 
V. Manobo 


F. Udai predominat’g Forests N. and E. of Malacca; is 
G. Jakun | 
[1. Aetas Forest of Camarines province, ? 
| Luzon | 
I. Bicol ( Albay prov., Camarines N. & 350,000 
4 . »,|| S., part of Tabayas (Luzon) 
cial J. Tagaloc Chinese bd Manilla and center of Pa 1,200,000 
K. Bisaya | P © | Bisaya Is., and coast of Min. 2,5000,000 
danao 
|L. Moro, trace of Arabic) Soulou archipel. and Id. I10, 000 for 
| blvod ‘Soulou Id. 
|M. Moro Mixed In-) Davao gulf, S. E. of Min-| ? 
Kalagan donesian danao | 
('O. Buled Ipih iSagalind r. and Kinobatangan, 1000 
| | N. E. of Borneo 
|P. Samal ‘Samal Is., Davao gulf B 
2 Bagobo iS. and E. of Apo volcano,, 
Davao gulf 
Poly- | R. Guianga lid, | 
nesians J |S. Aetas |N. W. of Apo 
| |T. Tagascaolo E. of Davao gulf | | 50,000 ? 
| 


X. Mandaya ‘Sahug basin, E, coast of Min-) 
| | danao 
Bilan of Davao gulf J 


In addition to the foregoing table Dr. Montano gives extended 
tables of measures upon the living and of crania. 
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PsycHICAL RESEARCH.—In the year 1883 was organized in Lon- 
don the Society for Psychical Research, Professor Henry Sedg- 
wick being the first president. The society’s published proceed- 
ings, part v, having appeared in April of this year. Volume 1, 
contains the following papers : 

Address of the president at the first general meeting. 

First report of the committee on thought-reading, with notes by Professor Bal- 
four Stewart, Rev. A. M. Creery, Professor W. F. Barrett. 

First report of the committee on haunted houses. 

On clairvoyance. By G. Wyld. 

Second report on thought-transference, 

Third report on thought-transference, 

Abnormal conditions of the mind, Professor W. F. Barrett. 

Second report of committee on mesmerism. 

Experiments in thought-transference at Liverpool. By Malcolm Guthrie and 
James Berchall. 

Note on muscle-reading. 

On dreaming and allied states. A circular letter. 

In part v the investigations upon mesmerism and thought trans- 
ference are continued. Professor Barrett also writes on the ex- 
istence of a “magnetic sense,” and Mr. Gurney on hypnotism. 
The most of the number is occupied with inquiries respecting the 
divining rod. 

OKADAIRA SHELL Mounp.—To the courtesy of H. Kato, presi- 
dent, we are indebted for a pamphlet of seven pages and eleven 
folded plates, bearing the title “ Okadaira Shell Mound” at Hita- 
chi, being an appendix to Memoir, vol. 1, part 1, of the Science 
Department, Tokio Daigaku (University of Tokio). By I. Iijima 
and C. Sasaki, students in biology. Tokio: Tokio Daigaku, 
2543 (1883). Hitachi is about thirty miles from Tokio, and 
upon the banks of the lakes and other water courses of the vicinity 
are shell mounds rich in ancient remains. The readers of the 
NATURALIST will recall the beautiful volume which appeared some 
time since ona similar subject inspired and partly written by 
Professor E. S. Morse, to whom the authors of the present mono- 
graph acknowledge their obligation. The objects found in the 
Okadaira mound were cooking vessels, hand vessels, bowls, pots, 
cups, and fragments, all of pottery; axes, celts, wrought pumice, 
and pit-stones ; handles and prongs of horn and antler; bone of 
deer. The pottery is of rough material and some of the shapes 
are new, but one who has seen a great deal of our aboriginal pot- 
tery will be struck with the great similarity of paste and orna- 
ment. 


PHYSIOLOGICAL INQuIRIES.— The committee of the Paris Anthro- 
pological Society have issued an eight page pamphlet, entitled, 
Projet de Questionnaire d’Anthropologie Physiologique, which, 
in brief, contains the following inquiries : 

1. General—Name, age, nationality, birthplace, profession, re- 
ligion, civil condition. 

2. Physical—Height, weight, color of hair and eyes, tempera- 
ment, alimentation (amount, regularity, nature, alcohol, decoctions, 
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smoking), senses (length of vision, endurance, hearing, smell 
taste), sleep (hours, profundity, dreaming), muscular activity 
(walking, manly sports, handedness, voice, health, maladies, in- 
firmities, deformities), hereditary resemblances (to which progeni- 
tor or ancestor most marked ?). 

3. Psychic characters —Disposition (sad or gay, calm or violent, 
constant or changeable, energetic or irresolute, penchants, re- 
ligious habit, literary taste, aptitude, music design, mathematics, 
poetry, elocution), memory (strength, peculiarities, intellectual 
endurance, manner of doing intellectual work, daily occupations), 
hereditary resemblances (to what relative degree of transmission), 

4a. Heredity Descendant.—Name of wife, age, birthplace, date 
of marriage, death, peculiar maladies, fatal malady, color of eyes’ 
and hair, height, temperament, physical and psychical aptitudes, 
number of children, and for each the age, sex, color of eyes and 
hair, date of death, chief diseases, fatal disease, character and 
temperament, memory, mental aptitudes, character, like which 
parent or ancestor or relative, and in what particulars. 

4b. Heredity Ascendant—Father, mother, grandparents and 
great grandparents, uncles, aunts, great uncles and great aunts, 

4c. Heredity collateral—Brothers and sisters, date and place of 
birth, height, color of eyes and hair, profession, temperament, 
physical and psychical aptitudes, intelligence, principal maladies, 
fatal malady. For each characteristic determine whether there is 
any physical or psychical resemblance to any ancestor or rela- 
tive. 

It seems to the editor of these notes that nothing is more de- 
sirable at this time than a laborious effort to place comparative 
human physiology and psychology on a firm basis. A scheme 
like the one presented by the Paris Anthropological Society, if 
vigorously pushed will soon show its own defects. One serious 
difficulty will be to get persons to answer the questions, some of 
which may be deemed impertinent. 


MICROSCOPY AND HISTOLOGY: 


Mr. Irjrma’s MeTHops OF PREPARING PLANARIANS AND THEIR 
Eces.2—In the preparation of Planarians for histological study, 
Mr. Iijima recommends corrosive sublimate as the only good pre- 
servative agent. The worms are placed ina shallow plate, zwth- 
out water, and a saturated solution of corrosive sublimate, heated 
almost to boiling, is poured over them. In this way they are 
killed so quickly that they do not have time to contract. They 
are left thirty minutes or less in the sublimate; then placed in 
water for an hour or more. The water should be changed several 
times, in order to remove all of the sublimate; otherwise it forms 
needle-like crystals, which impair or ruin the preparation. Three 


1 Edited by Dr. C.O. WHITMAN, Mus. Comparative Zoology, Cambridge, Mass. 
2«« Entwicklungsgeschichte der Siisswasser-Dendroccelen.’”’ Zeitschr. f. wiss. Zodl- 
ogie, XL, p. 359, 1884. 
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grades of alcohol (“ weak, strong, and absolute”) are used in hard- 
ening, in each of which the object should be left at least forty- 
eight hours before staining. Borax-carmine (probably the alco- 
holic solution) is recommended as a staining agent; a dilute solu- 
tion is used in preference to the full strength, and allowed to act 
from three to four days. 

For preservation as museum specimens, they are killed with strong 
nitric acid (about fifty per cent), in which they die fully extended. 

Freparation of the Ova—The egg-capsules of fresh-water Pla- 
narians are generally attached to water-plants by means of a white 
secretion. The ova are very small and few in number, and are 
scattered among an immense number of yolk-cells. The ova are 
completely naked, and a little smaller than the yolk-cells, and are 
not easily isolated. When cleavage begins, a large number of 
yolk-cells surround the ovum, and form with it a mass large 
enough to be seen with the naked eye. Mr. lijima adopts the 
following mode of isolation and preparation: By the aid of two 
sharp dissecting needles, the egg-capsule is opened on an object- 
slide in dilute acetic acid (two per cent). The contents flow out, 
and the empty capsule is then removed. The slide is next shaken 
in order to isolate the ova so far as possible from the yolk-cells, 
This process detaches many of the yolk-cells, but not all; each 
ovum will still have yolk-cells adhering to it, and will now appear 
to the naked eye as a minute white mass. A cover-glass supported 
by wax feet, or by slips of paper is now placed over them. After 
about thirty minutes the acetic acid is carefully removed by the 
aid of small pieces of blotting paper placed at one side of the 
cover, and replaced by alcohol (seventy per cent). The with- 
drawal of the acetic acid must be as slow as possible, otherwise 
the ova will be lost. After an hour the alcohol is replaced by a 
stronger grade (ninety per cent), in which the ova should remain 
two hours. Finally, the alcohol is replaced by a mixture of gly- 
cerine and water in equal parts, and this in turn by pure glycer- 
ine. The preparation is now complete, and the cover-glass may 
be fixed in the usual way by means of lac. 

In order to obtain sections of embryos which are too small to 
be treated individually, the contents of the capsule may be hard- 
ened in toto in chromic acid (one per cent), which renders them 
less brittle than corrosive sublimate. 

The changes which take place in the ovum initiatory to cleav- 
age are very difficult to trace, as they are generally completed be- 
fore the cocoon is laid. In some cases ova were found in fresh- 
laid capsules, which showed the germinal vesicle still unchanged ; 
others were found to have two nuclei, supposed to be derivatives 
from the first cleavage-nucleus. This stage of two nuclei was also 
found in some cocoons taken directly from the penial sheath, in 
which the cocoon formation takes place. It is therefore not quite 
certain when fecundation takes place, whether in the cocoon or 
before its formation. 
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THE CONNECTIVE SUBSTANCE IN THE HiRUDINEA.—The anatomy 
of the Hirudinea has been treated monographically by Mr. Bourne. 
The following remarks on the connective substance are taken 
from his paper. 

The amount of this tissue which is developed is in direct pro- 
portion to the “limpness” of the leech. Clepsine and Nephelis 
have very little of this tissue, and are consequently relatively firm 
and rigid to the touch while living. zmopis and Aulostoma 
present the other extreme, remaining flabby or “limp” in all 
states of muscular contraction; while Hirudo, Trocheta, and 
Pontobdella present an intermediate condition. 

The connective substance consists of a hyaline, jelly-like mass, 
interspersed with cells. The intercellular matrix is probably de- 
veloped by ectoplastic modification of the cells lying in it. The 
cells themselves undergo various modifications which take place 
simultaneously, and to a certain extent overlap one another, Four 
principal lines of modification are mentioned. 

1. Exntoplastic metamorphosis.—Vacuolated cells and fat cells, 
Vacuolation is brought about by the formation of droplets of a 
semi-fluid substance, which give the cell a reticulate appearance, 
resembling mammalian areolar tissue. Fat accumulates in cer- 
tain cells in small globules, which may remain separate or run 
together, and form a large globule. The fat-cells do not occur in 
the Gnathobdellide. 

2. Ectoplastic metamorphosis——Elongated or branched connec- 
tive tissue cells occur in all the Hirudinea. It is the processes of 
these ceils that form the fibers which run in all directions through 
the connective matrix. 

3. Ect-entoplastic metamorphsis—The cells develop pigment. 
In Pontobdella, Clepsine, Piscicola, and Branchellion these cells 
take no part in forming a vascular system, as they do in the 
medicinal leech, and closely allied genera. The development of 
the vascularized cells (botryoidal tissue, vaso-fibrous tissue), may 
be studied to advantage in Aulostoma. “ In the connective tissue 
in the central region of the body there are numerous rounded cor- 
puscles which appear to be, on the one hand, elongating, forming 
branched corpuscles, and on the other, to be developing pigment, 
arranging themselves in rows. A metamorphosis of a portion of 
their substance forms channels, which afterwards come into com- 
munication with other similar channels, and with the closed vas- 
cular system on the one hand, and with the sinus system on the 
other, forming ‘ botryoidal tissue.’” 

The nephridial funnels in Nephelis and Trocheta are lodged in 
vascular dilatations of the botryoidal tissue. The “ cutaneous net- 
work” of the vascular system in Hirudo is formed from the same 
tissue. 

In regard to the “ vaso-fibrous” tissue, Mr. Bourne says, “I 


1A.G. Bourne. Contributions to the Anatomy of the Hirudinea. Quart. Journ. 
Mic. Sci., xxiv, July, 1884, pp. 440. 
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would suggest, interpreting my own and Professor Lankester’s 
observations, that capillaries of the botryoidal tissue become con- 
verted into capillaries of the ‘ vaso-fibrous’ tissue.” 

The capillaries upon the gastro-ileal portion of the alimentary 
canal are not derived from botryoidal tissue, but are probably 
formed by vacuolation of primitive connective-tissue cells. 

Calomic aud Vascular Spaces—The contractile vacuoles of Pro- 
tozoa, the ducts in nephridial cells, the newly developed vertebrate 
capillary, and all such intracellular spaces, are formed by meta- 
morphosis of the cells themselves, and are thus distinct from 
ccelomic spaces. The formation of intracellular spaces may be 
distinguished as “ exdocytic calosis ;” and the formation of inter- 
cellular spaces as “ paracytic calosts.” 

Sensory Cells—Mr. Bourne has traced the connection of the 
nerve with elongated cells, the bodies of which lie beneath the 
epidermal layer. He has overlooked the existence of certain 
peculiar cells, which are probably sensory, as I have shown else- 
where. These sensory cells lie completely beneath the epidermis, 
and are precisely like those found in the eye. 

Mr. Bourne regards the small papillae, which have a regular 
segmental arrangement in the leech, as tactile organs, and in this 
agrees with Leydig. In speaking of the eyes as * derivatives” of 
these papilla, Mr. Bourne might have given me credit for calling 
his attention to this point—C. O. W. 

:0: 
SCIENTIFIC NEWS. 


— On Tuesday last, the 2d inst., a meeting was held in the 
lecture room of the Zoological Department, British Museum, at 
which Dr. Coues was invited to attend, in order to explain his 
views and those of his compatriots on the question of nomencla- 
ture. 

The chair was taken by Professor Flower, F.R.S., and amongst 
the speakers were the following, in the order named: Mr. R. B. 
Sharpe, who opened the proceedings by reading a paper “ On the 
expediency or otherwise, of adopting a trinomial nomenclature in 
zoology ;” Mr. Seebohm, who read a second paper on the sub- 
ject; Dr. Elliott Coues, who explained the system advocated, and 
its application as proposed by him; Dr. Ginther, F.R.S., who ap- 
proved the scheme conditionally; Mr. P. L. Sclater, F.R.S., who 
pointed out that the method was not a new one, but thought it 
deserving of adoption by zoologists, provided the limits of its ap- 
plication were properly defined; Mr. Blanford, F.R.S.; Professor 
F. J. Bell; Mr. Kirby; Lord Walsingham; Dr. Sharp; Dr. 
Woodward, F.RS.; Mr. H.T. Wharton; Mr. Howard Saunders ; 
Mr. J. E. Harting, and Dr. Traquair, F.R.S. 

Various difficulties in the way of adopting a trinomial nomen- 
clature were pointed out by different speakers ; but, on the whole, — 
the majority appeared inclined to a favorable consideration of the 
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scheme, with a view to its adoption with certain limitations. Dr, 
Traquair, Dr. Sharp, Mr. Blanford, and Mr. J. E. Harting spoke 
strongly against the proposed change, declaring themselves satis- 
fied with the binomial system, which recommended itself by its 
extreme simplicity, and which in practice had been found to 
answer well enough by workers in all classes of the animal king- 
dom from the days of Linnzus to the present time. On bringing 
the proceedings to a close, the chairman (Professor Flower) said 
he hoped that Dr. Elliott Coues was satisfied with the way in 
which his views had been received. Although there were some 
uncompromising binomialists present, many had declared them- 
selves what might be termed “ limited trinomialists,” and some ap- 
peared to go as far even as Dr. Coues himself. In nature, dis- 
tinctly defined species undoubtedly existed in great numbers, owing 
to extinction of intermediate forms, and for these the binomial 
system offered all that was needed in defining them. On the 
other hand, there were numbers of cases in the actual state of the 
earth, and far more being constantly revealed to us by the dis- 
coveries of palzontology (and nowhere so rapidly as in America), 
where the infinite graduations defied the discrimination of a bino- 
mial system.—/vom the Field. 


— The Newport (R. I.) Natural History Society, which was 
organized about two years ago, issued in July its proceedings, 
forming a brochure of forty-five pages, illustrated by four plates. 
Mr. J. Nelson Dale gives an account of the geology of the tract 
known as Paradise, accompanied by two excellent plates ; he also 
prints remarks, with a plate, on some of the evidences of geologi- 
cal disturbance in the vicinity of Newport. Rev. C. I*. Clark 
enumerates the coal plants of Rhode Island. Mr. Bayley Willis 
describes Mt. Tacoma in Washington Territory, giving the best 
account of this mountain which we have yet met with; it is illus- 
trated by an artotype from a sketch made by the author. Mr. 
Willis notes the presence of ocean terraces about 1600 feet above 
the present sea level; and remarks “there are certainly eight gla- 
ciers on Mt. Tacoma, perhaps ten or twelve; I do not know 
exactly how many there may be on the south-east; but, begin- 
ning on the north-east and counting westward, there are the gla- 
ciers of the White and Carbon rivers, the two of the north fork 
of the Puyallup, the one of the south fork, that of the Nisqually 
and probably two of the Cowlitz river.” Besides other papers, 
Mr. A. D. Wilson describes a trip through north-western Wyom- 
ing; and valuable contributions to local ornithology are Dr. Wm. 
C. Rives’ Birds of Newport, and Col. J. H. Powei’s List of birds 
shot near Newport. 


— Professor C, W. Hall's interesting address on ‘‘ The Physio- 
graphic Conditions of Minnesota Agriculture,” is another article 
among others of our modern school of scientific agriculture which 
tends to show the intimate connection between the natural sciences 
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and agriculture, and evincing the progress making in this country 
towards laying a scientific basis of agriculture. The subjects 
treated are the following: Minnesota, the center of the conti- 
nent; land and water, arable, prairie and forest areas ; forest trees, 
river basins, altitude of rivers, towns, lakes, their kinds and dis- 
tribution; drift, soils, rainfall, temperature and climate, and con- 
sequent conditions of successful farming in the State. To have 
subjects like these brought to the attention of the younger and 
more active farmers of any State, is to immeasurably advance 
their interests and to increase the attractions of a farmer’s life, en- 
larging the scope of his powers of observation. 


— Ata banquet lately given by a number of anthropologists 
to M. G. de Mortillet, the hall was decorated, says Mature, with a 
life-size picture of a prehistoric Gaul, executed according to the 
last discoveries of M. de Mortillet. The man is represented as 
having no hair on his body; his arms are very long and muscles 
very powerful, but his toes are not opposable, although they could 
be used in climbing the trees of the primitive forest. His jaw is 
strongly prognathous, but not at all equal to that of an anthro- 
poid ape. His chest is strongly compressed laterally, and his 
abdomen prominent. The skin is not negroid, but of our present 
color, The expression of the face is in intelligence on a level with 
that of an Australian. In the Paris sa/on also is a large picture 
representing a prehistoric tribe preparing in their cave to feast 
upon a cave bear which has been killed with their stone imple- 
ments. 

— The sixth volume of the Bulletin of the Philosophical Soci- 
ety of Washington, just issued, contains the minutes of the So- 
ciety for 1883, and of the mathematical section from its organi- 
zation on March 29 to the close of the year. Among the papers 
are the annual address of the president, J. W. Powell, on “ The 
three methods of evolution,” and abstracts of communications by 
C. E. Dalton on the geology of the Hawaiian islands and “ The 
volcanic problem stated ;” by J. W. Chickering on the thermal 
belts of North Carolina; the geology of Hatteras, by W. C. 
Kerr ; ore deposits by displacement, by S. F. Emmons; glacia- 
tion in Alaska, by W. H. Dall; the drainage system and loess of 
eastern Iowa, by W. J. McGee; the Cambrian system in the 
United States and Canada, by C. D. Wolcott. 


— The twelfth annual Report of the Zodlogical Society of 
Philadelphia, shows that our foremost garden of animals is not 
less prosperous than in former years. The list of additions 
during the year is a full one, as is the list of animals bred in 
the garden during the year; among them a hybrid wallaby, a 
dingo, a zebra, an onyx, a Bactrian camel, besides a number of 
native animals. Among the more notable additions, were six sea 
elephants, and a chamois, 
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— Mr. Arthur F. Gray has compiled a complete list of the 
scientific papers of Thomas Bland, F.G.S., from 1852 to 1883, 
printed at Salem, Mass. _ The entries are seventy-two in number, 
and Mr. Gray acknowledges the material aid of Mr. Bland in the 
preparation of the list. It is to be hoped that the labors of one 
of our most distinguished conchologists, may go on and necessi- 
tate the issue of a future addendum, as long and as creditable as 
the original list itself. 

— The fifteenth annual report of the American Museum of 
Natural History shows increased money receipts, increased num- 
ber of visitors, with valuable additions to the collections of mon- 
keys and apes, including the gorilla and chimpanzee, and fifty 
other monkeys from all parts of the world. Progress in the orni- 
thological, entomological, conchological as well as archeological 
departments is reported. 

— Professor Flower has the title of “ Director” of the Natural 
History Museum instead of “Superintendent,” which was Sir 
R. Owen’s official designation. The staff will consist of four 
keepers of departments (botany, geology, mineralogy, zodlogy), 
two assistant keepers, eleven first-class and fourteen second-class 
assistants, a staffwhich would appear to be ample for the work to 
be done. 

— The fourth number of the Bulletin of the Chicago Academy 
of Sciences is devoted to a report by H. A. Johnson and B. W. 
Thomas on the microscopic organisms in the boulder clays of 
Chicago and vicinity. These consist of rhizopods, diatoms, Fora- 
minifera, including three forms identified by Professor Leidy, who 
states that these forms are still living in the Atlantic ocean. 

— In another direction equally useful, though different in char- 
acter, is Mr. E. Haworth’s contribution to the geology of the 
lead and zinc mining district of Cherokee county, Kansas, pre- 
sented to the Kansas State University, with an application for the 
degree of master of science; the author being a resident of Iowa, 

— The question as to the authorship of The Vestiges of 
Creation is finally settled, as a new addition of the famous work 
is advertised by W. and R. Chambers, with an introduction 
admitting its authorship by Robert Chambers, and revealing the 
circumstances under which the book was written. 

— It has been reported that Professor D.S. Jordan, will remove 
to London to take charge of some part of the ichthyological col- 
lection of the British Museum. Professor Jordan authorizes us to 
state that the report is untrue. We congratulate our friends that 
this is the fact. 

— The Triennial Congress of Geologists was to have been held 
in Berlin on September 25th, of the present year. It has been 
postponed to the corresponding time next year on account of the 
invasion of the cholera in southern Europe. 


